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HOW TO USE THIS SOIL SURVEY 


HIS SOIL SURVEY of Linn County 

contains information that can be ap 
plied in managing farms and woodlands; 
In несе sites for roads, ponds, build- 
ings, or other struetures; and in judging 
the suitability of tracts of land for farm- 
ing, industry, and recreation. 


Locating Soils 


All the soils of Linn County are shown 
on the detailed map at the back of this 
survey. This map consists of many sheets 
made from aerial photographs. Each sheet 
is numbered to correspond with numbers 
shown on the Index to Map Sheets. 

On each sheet. of the detailed map, soil 
areas are outlined and are identified by 
a symbol. All areas marked with the same 
symbol are the same kind of soil. The soil 
symbol is inside the area if there is enough 
room ; otherwise, it is outside and a pointer 
shows where the symbol belongs. 


Finding and Using Information 


The “Guide to Mapping Units” can be 
used to find information in the survey, 
This guide lists all of the soils of the 
county in numerical order by map symbol 
and gives the capability unit and wood- 
land group for cach soil. It shows the page 
where each kind of soil is described and 
also the page for the capability unit. 

Individual colored maps showing the 
ae e е or — жый 

or many specific pur can evel- 
oped by Вы а the wll wag and informa- 
tion in the text. Interpretations not 
included in the text can be developed by 
grouping the soils according to their snit- 
ability or limitations for a particular use. 
Translucent material can be used as an 


overlay over the soil map and colored to 
show soils that have the same limitation 
or suitability. For example, soils that have 
a slight limitation for a given use can be 
colored green, those with a moderate limi- 
tation can be colored yellow, and those 
with a severe limitation can be colored red. 

Farmers and those who work with farm- 
ers can learn about use and management 
of the soils in the soil descriptions and 
in the discussions of the interpretive 
groupings. 

Foresters and others can refer to the 
section “Woodland,” where the soils of 
the county are grouped according to their 
suitability for trees. 

Game mana re, ны and others 
concerned with wildlife will find infor- 
mation about soils and wildlife in the 
section “Wildlife.” 

Community planners and others con- 
corned with suburban development can 
read about the soil properties that affect 
the choice of homesites, industrial sites, 
schools, and parks in the section “Non- 
farm Uses of the Soils.” 

Engineers and builders will find under 
“Engineering Uses of the Soils" tables 
that give engineering descriptions of the 
soils in the county and thnt name soil 
features that affect. engineering practices 
and structures, 

Scientists and others can read about how 
the soils formed und how they are clussified 
in the section *Formation and Classifica- 
tion of Soils." 

Newcomers in Linn County may be cs- 
pecially interested in the section “Gen- 
eral Soil Map," where broad patterns of 


soils are described. They may also be 
interested in the section “Additional Facts 
About the County." 
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SOIL SURVEY ОҒ LINN COUNTY, ТОМА" 


BY EDWARD J. SCHERMERHORN AND JOHN D. HIGHLAND, SOIL CONSERVATION SERVICE 


UNITED STATES DEPARTMENT OF AGRICULTURE, SOIL CONSERVATION SERVICE, IN COOPERATION WITH THE IOWA 
AGRICULTURE AND HOME ECONOMICS EXPERIMENT STATION AND COOPERATIVE EXTENSION SERVICE OF IOWA 
STATE UNIVERSITY, AND THE DEPARTMENT OF SOIL CONSERVATION, STATE OF IOWA 


INN COUNTY is in (he east-central part of Towa 
(fig. 1). Cedar Rapids is the county scat and largest 
city. The county has an area of 458,752 acres. It is bounded 
on the north by Buchanan and Delaware Counties, on the 
east by Jones and Cedar Counties, on the south by John- 
son County, and on the west by Benton County. 

Farming is the main economic enterprise іп Linn 
County, but industry and urbanization are increasing very 
rapidly in the vicinity of Cedar Rapids and Marion, The 
dene үз crops are corn, soybeans, outs, huy, and pasture, 

‘xcept for soybeans, most. of the crops are fed to livestock. 
Beef cattle, hogs, and dairying are the principal sources 
of income. 


How This Survey Was Made 


Soil scientists made this survey to learn what kinds 
of soils are in Linn County, where they are located, 
and how they сап be used. The soil scientists went into 
the county knowing they likely would find many soils 
they had ‘already secn and perhaps some they had not. 
They observed the steepness, length, and shape of 
slopes, the size and speed of streams, the kinds of na- 
tive punte or erops, the kinds of rock, and many facts 
about the soils. They dug many holes to ex soil 
penu A profile is the sequence of natural Inyers, or 
зомідотя, in а soil: it extends from the surface down 
into the parent material that has not been changed 
much by aching or by the action of plant roots. 

The soil scientists made comparisons among the pro- 
files they studied, and they compared these profiles 
with those in counties neurby and in places more dis- 
tant. They classified and named the soils according 
to nationwide, uniform procedures. The soil series and 
the soil phase are the categories of soil classification 
most used in a local survey. 

Soils that have p almost alike make up a soil 
series, Except for different texture in the surface layer, 
all the soils of one series have major horizons that are 
similar in thickness, arrangement, and other important 


*The solls were surveyed and the survey manuseript prepared 
under the general direction of Lacy 1. Haron, Хай Conservation 
Service, and F. Е, Кікскех, Iowa Agriculture and Home Economics 
Experiment Station, Those participating in the fieldwork were 
W. 1, Fouts, W. D, Екковыск, J. D. Нюнтлхо, D. D. Нокғт, and 
N. J. хсикимкинокх, Soll Conservation Service, 
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Figure 1 一 Location of Linn County in Тома. 


characteristics. Each soil series is named for a town or 
other geographic feature near the place where a_ soil 
of this series was first observed and mapped. Тата 
and Fayette, for example, are the names of two soil 
series. All the soils in the United States having the 
sume series name are essentially alike in those char- 
acteristics that affect their behavior in the undisturbed 
landseape. 

Soils of one series can differ in texture of the sur- 
face soil and in slope, stoniness, or some other character- 
istic that affects use of the soils by man. On the basis 
of such differences, a soil series is divided into phases. 
The name of a soil phase indicates a feature that affects 
management, For example, Fayette silt loam, 2 to 5 
қыту slopes, is one of several phases within the 
“ayette series. 

After a guide for classifying and naming the soils 
had been worked out, the soil scientists drew the hound- 
aries of the individual soils on aerial photographs. 
‘These photographs show woodlands, buildings, field 
borders, trees, and other details that help in drawin 
boundaries accurately. The soil map in the back o 
this publication was prepared from the aerial photo- 
graphs. 
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The areas shown on a soil map are called mapping 
units. On most maps detailed enough to be useful in 
planning the management of farms and fields, а map- 
ping unit is nearly equivalent to a soil phase. It is not 
exactly equivalent, becanse it is not practical to show 
on such n map all the small, scattered bits of soil of 
some other kind that have been seen within an area 
that is dominantly of a recognized soil phase. 

Some mapping units are made up of soils of different 
series, or of different phases within one series. One 
such kind of mapping unit is shown on the soil map of 
Linn County, the soil complex. 

A soil complex consiste of areas of two or more soils, 
so intermingled or so small in size that they cannot be 
shown separately өп the soil map. Each area of a com- 
plex contains some of cach of the two or more dominant 
soils, and the pattern and relative proportions are about 
the same in all areas. The name of a soil complex con- 
sists of the names of the dominant. soils, joined by a 
hyphen. Colo-Ely complex, 2 to 5 percent slopes, is an 
example of a complex. 

In most areas surveyed there nre places where the 
soil material is ео rocky, во shallow. or so severely eroded 
that it cannot be classified by soil series. These places 
are shown on the soil map and are described in the 
survey, but they are called land types and are given 
descriptive names, Loamy alluvial land is a lund type 
in Linn. County. 

While a soil survey is in progress, samples of soils 
are taken, us needed, for laboratory measurements and 
for engineering tests. Laboratory data from the same 
kinds of soils in other places are assembled. Data on 
yields of erops under defined practices are assembled 
from farm records and from field or plot experiments 
on the same kinds of soil, Yields under defined manage- 
ment are estimated for all the soils. 

But only part of a soil survey is done when the 
soils have been named, described, and delineated on the 
map, and the laboratory data and yield data have been 
assembled. ‘The mass of detailed information then needs 
to be organized in such a way as to be readily useful 
io different groups of users, among them farmers, man- 
agers of woodland, and engineers. 

On the basis of yield and practice tables and other 
data, the soil scientists set up trial groups. They test: 
these groups by further study and by consultation with 
farmers, agronomists, engineers, and others, then ad- 
just the groups according to the results of their studies 
and consultations. Thus, the groups that are finally 
evolved reflect. up-to-date knowledge of the soils and 
their behavior under present methods of use and man- 
agement, 


General Soil Map 


Тһе general soil map at the back of this survey shows, 
in color, the soil associations in Linn County, А вой 
association is a landscape that has a distinctive propor- 
tional pattern of soils. It normally consists of one or 
more major soils and at least one minor soil, and it is 
named for the major soils. The soils in one association 
may occur in another, but in a different pattern. 


A map showing soil associations із useful to people 
who want a general idea of the soils in a county, who 
want to compare different parts of a county, or who 
want to know the location of large tracts that are 
suitable for a certain kind of land use. Such a map is 
a useful general guide in managing a watershed, a 
wooded tract, or a wildlife area, or in planning engi- 
neering works, recreational facilities, and community 
developments. It is not a suitable map for planning the 
management of a farm or field, or for selecting the 
exact location of a road, building, or similar structure, 
because the soils in any one association ordinarily differ 
in slope, depth, stoniness, drainage, and other char 
acteristics that affect their management, 

The nine soil associations in Linn County are dis- 
cussed in the following puges. 


1. Loamy alluvial land-Sparta-Spillville association 


Nearly level to moderately sloping, dark-colored 10 
light-colored, excessively drained to poorly drained 
soils formed in sandy and loamy material; on bottom 
lands and stream benches 


This association consists mainly of nearly level to mod- 
erately sloping soils on bottom lands and stream benches, 
two distinct landforms that sre impractical to separate 
in mapping. A few areas of strongly sloping to steep 
soils occur along the bench escarpments, The soils on 
bottom lands are subject to frequent flooding, but most 
soils on stream benches are generally free of flooding, 
except where they occur in some low areas or during 
very heavy rains, Away from the streams, the hazard 
of ‘flooding on bench soils decreases as elevation іп- 
creases, but in places these soils receive runoff from 
adjacent hillsides. 

This association occupies about 18 percent of the coun- 
ty. About 22 percent is Loamy alluvial land, about 
15 percent is Sparta soils, about 9 percent is Spillville 
soils, about 7 percent is Colo soils, and about 7 percent 
is Waukee soils. The remaining 40 percent is principally 
Atterberry soils, sandy substratum, and soils of the Chel- 
sea, Dickinson, Lawler, Marshan, Nevin, байге, Wapsie, 
Waukegan, and Whittier serics. 

Loamy alluvial land is nearly level and well drained 
to poorly drained. It consists mainly of clayey to sandy 
material that was deposited by streams, but some areas 
have no subsoil formation and are commonly flooded. 
Water often remains ponded in the oxbows and rem- 
nants of former stream channels that dissect this land 
type. Some areas are undulating because of depressions 
or channels and natural levees that formed during pe- 
riods of flooding. 

Excessively drained Sparta soils are nearly level or 
gently sloping and are оп broad ridges and сзсагр- 
ments. These soils formed in sand deposited by water 
and wind and have a thick, dark-colored, sandy surface 
layer underlain by a brown or yellowish-brown, sandy 
subsoil. 

Spillville soils are at slightly higher elevations than 
some of the other bottom-land soils, but they are fre- 
quently flooded. They are moderately well drained to 
somewhat poorly drained and nearly level. These soils 
formed in loamy alluvium and have a thick, dark- 
colored Јошт surface layer, 
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Colo soils ure poorly drained and are in depressions 
or drainageways. They are subject to frequent flooding. 

Waukee soils are well-draincd and nearly level to 
gently sloping. They are on terraces. 

Farms and roads in this association commonly form 
irregular patterns; Ше shape of the fields is determined 
by the boundaries of the streams, old stream meanders, 
and oxbows. Farms are generally at the higher eleva- 
tions, and the areas are not subject to flooding. Some 
roads parallel the rivers, but the network of roads is 
sketehy, und only n few roads cross the rivers. 

The principal concerns of management are flood con- 
trol, drainage improvement, erosion control, and main- 
tenance of tilth and fertility. Potential productivity 


ranges from very low to high. Loamy alluvial land 18 
used principally for pasture and woods. Sparta soils 


are used for cultivated crops, but they are not well 
suited to this purpose, even if management is 
Spillville soils are suited to row crops. 


2. Waukee-Dickinson association 


Nearly level to moderately sloping, well-drained and 
somewhat excessively drained. dark-colored soils formed 
in loamy material underlain by sand; on uplands 


This association consists of nearly level to moderately 
sloping soils on uplands, The soils in this association 
тр, іп loamy ог sandy material underlnin Dy sand, 
Typical areas of this association are north and north- 
west of Whittier. 

This association occupies проці 1 percent of the coun- 
ty. About 40 percent. is Waukee soils and about 16 рег- 
cent is Dickinson soils. The remaining 11 percent is 
principally Clyde, Dinsdale, Flagler, Franklin, Hay- 
field. Kenyon, Saude, Sparta, and Waukegan soils. 

Waukee soils are nearly level to gently sloping and 
are on broad ridges. They are well drained and have 
а thick, dark-colored loam surface layer. Тһе subsoil is 
brown and is underlain by sand below a depth of about 
% feet. The Waukee soils in this association are under- 
lain by glacial till at a depth of 8 feet to more than 
20 feet. 

Dickinson soils are well drained to somewhat схесе 
sively drained. These soils are gently sloping to mod- 
erately sloping on ridges and sides of ridges. They have 
а thick, dark-colored fine sandy loam surface layer over 
a dark-brown to dark yellowish-brown sandy loam 
subsoil, 

Most areas of soils in this association are used for 
cultivated аще The soils are suited ог well suited to 
such crops. The principal concerns of management are 
Са of erosion and maintenance of tilth and Тег- 
tility. 

3. Kenyon-Clyde-Floyd association 

Nearly level to strongly sloping, dark-colored, moder- 
ately well drained ta poorly drained soils formed іп 
loamy material and glacial till; on uplands 

Тһе soils in this association are nearly level to strong- 
ly sloping. Low swells rise between intervening swales 
and result in a swell-and-swale topography in many 
areas of this association. The swales are connected to 
form a system of low-gradient drainageways through 
which water moves slowly. Rocks und boulders (fig. 5 


are conspicuous landscape features іп much of this area. 
This association has a rectangular pattern of fields and 
county roads. The roads generally follow section lines. 
The soils in this association formed in loamy material 
and glacial till (fig. 8). 

This association occupies about 30 percent of the 
county. About 21 percent is Kenyon soils, about 14 per- 
cent is Clyde soils, about 7 percent. is Floyd soils, about 
6 percent is Dickinson soils, and about 6 percent is 
Aredale soils. The remaining 46 percent is principally 
Bassett, Bertram, Coggon, Dickinson, Oran, Readlyn, 
Schley, Sparta, Tripoli, and Waukee soils. 

Kenyon soils are nearly level оп ridgetops and strongly 
sloping on side slopes. These soils are moderately well 
drained and have a thick, dark-colored loam surface layer 
over а yellowish brown subsoil that contains stones and 

bbles. 

Clyde soils are nearly level to gently sloping and are 
in drainageways and lower concave areas. "These soils 
are poorly drained and have a thick, dark-colored silty 
clay loam surface layer over a gray, stratified subsoil 
that is mottled yellowish brown in the lower part. 
Many areas of these soils contain stones and boulders. 

Floyd soils are generally nearly level to gently slop 
ing and are in concave, downslope areas. They are 
somewhat poorly drained and have a thick, dark-colored 
loam surface layer over a loam subsoil that is mottled 
yellowish brown and contains stones and pebbles. 

Dickinson soils are on low dunelike mounds or along 
drainageways. ‘They are well drained to excessively 
drained. 

Aredale soils generally are in convex areas. They are 
thick, dark-colored, well-drained, loamy soils underlain 
by loam till. 

Almost. all of this association is cultivated. It is well 
suited to cultivated crops. The principal concerns of 
management are improvement of drainage, control of 
erosion (fig. 4), and maintenance of tilth and fertility. 
Uncultivated areas of this association are steep, sandy, 
wet, or rocky, and they commonly occur along streams. 
Some wet areas remain undrained use of many 
glacial boulders. Wetness, caused in part by hillside 
seepage, is a limitation to use of Clyde, Floyd, and 
Schley soils. In these areas, interceptor tile laid upslope 
from the wet spots is needed for drainage. 


4. Readlyn-Oran-Tripoli association 


Nearly level, dark colored ta moderately dark colored, 
somewhat poorly drained and poorly drained soils 
formed in Дама material and glacial till; оп uplands 

This association consists mainly of nearly level soils 
on broad upland flats that have a few distinct drain- 
ageways. The soils in this association formed in loamy 
material and glacial till. Drainage is somewhat poor 
to poor. This association has a rectangular pattern of 
fields and county roads. The roads generally follow 
section lines. Typical areas of this association are north 
and northwest of Alburnett. 

This soil association occupies about 3 percent of the 
county. About 30 percent is Readlyn soils, about 29 
pereent Oran soils, and about 16 percent Tripoli soils. 
The remaining 25 percent is Aredale, Bassett, Clyde, Dick- 
inson, Donnan, Floyd, Kenyon, Schley, and Sparta soils. 
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Readlyn soils are in broad or slightly convex areas, 
They are somewhat poorly drained and have a thick, 
dark-colored loam surface laver. The subsoil is grayish- 
brown and vellowish-brown, mottled loam till. Oran 
soils are generally іп broad or slightly concave areas 
along dramageways and in large, ponded areas. ‘These 
soils ure somewhat poorly drained and have a rela- 
tively thin, moderately dark colored loam surface layer 
over а dark grayish-brown subsurface layer. The sub- 
50 is grayish-brown and yellowish-brown, mottled loam 
till. 

Tripoli soils are in broad or slightly concave areas 
along drainageways and in large, ponded areas. These 
soils are poorly drained and have a thick, dark-colored 
silty clay loam surface layer underlain by grayish-brown 
and yellowish-brown loam till. 

Almost all of this association is used for cultivated 
crops, and only а few areas are in permanent pasture. 
This association is well suited to cultivated crops. Al- 
though much of this area has been drained, improvement 
of drainage is still the principal concern of manage- 
ment, Rocks or boulders interfere with cultivation and 
tile drainage in places. Maintenance of tilth and fer- 
tility is also а management concern. 


5. Kenyon Dinsdale association 


Gently sloping to strongly sloping, dark-colored, well 
drained and moderately well drained soils formed in 
loamy material and glacial tW ar in silty material and 
glacial till; on uplands 


The soils in this association are well drained and mod- 
erately well drained. They formed in loamy material 


>” . 


Figure ?.—Typienl area іп Kenyon-Clyde-Floyd association. 


and glacial till or in silty material and glacial till 
(fig. 5). Тіс arcas are undulating and have distinct 
drainageways and very few depressions where shallow 
ponds can form. The low, smooth, rounded slopes give 
this association a topography that is distinctly different 
from that of the rest of the county. The borders of this 
association are hilly and strongly dissected. The fields 
шиї county ronds are in n rectangular pattern. The 
roads generally follow section lines. 

This association occupies about 13 percent of the coun- 
ty. About 31 percent is Kenyon soils, and about 26 per- 
cent is Dinsdale soils. About 6 percent is Klinger nnd 
Maxfield soils that are closely intermingled. Тһе re- 
maining 34 percent is Bassett, Clyde, Colo, Donnan, Ely, 
Franklin, Tama, Walford, Waubeek, Waukee, and Wau- 
kegan soils, Outcrops of limestone occur in several areas 
of this association. 

The Kenyon soils are gently sloping on ridges and 
strongly sloping on sides of ridges. Kenyon soils are 
moderately well drained and have a thick, dark-colored 
loam surface layer over a yellowish-brown loam subsoil 
that contains stones and pebbles. 

The Dinsdale soils are gently sloping on ridgetops 
and moderately sloping on sides of ridges. Dinsdale 
soils are well drained to moderately well drained and 
have а dark-colored silty clay loam surface layer. The 
subsoil is brown or yellowish-brown silty clay loam over 
yellowish-brown loam glacial till that contains some 
stones and pebbles. 

Almost all areas of the soils in this association are 
used for cultivated erops. Permanent pastures are con- 
fined mainly to the poorly drained swales and water- 
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ways. The principal concerns of management are con- 
trol of water erosion, improvement of drainage, and 
maintenance of tilth and fertility. 


6. Dinsdule- Klinger association 


Nearly level to moderately sloping, dark-colored, well- 
drained to somowhat poorly drained sails formed in silty 
material and glacial till; on uplands 


This association consists mainly of nearly level and 
gently sloping soils on convex ridges, and moderately 
sloping soils on sides of ridges. These soils are well 
drained to somewhat poorly drained. They formed in 
loess and glacial till; the loess is 21 to 40 inches thick. 
This association has a rectangular pattern of fields, and 
county roads commonly follow section lines. Typical 
areas of this association are east of Marion and 2 miles 
north of Mount Vernon. 

This association occupies about $ percent of the coun- 
іу. About 41 percent is Dinsdale soils, and about 19 
percent, is Klinger soils. The remaining 40 percent is 
principally Aredale, Clyde, Colo, Ely, Franklin, Gar- 
win, Judson, Kenyon, Maxfield, Muscatine, Tama, and 
Waukegan soils. Outcrops of limestone are on the sur- 
face in several parts of this association. 

The Dinsdale soils are gently sloping on ridgetops 
and moderately sloping on sides or ridges. Dinsdale 
soils are well drained or moderately well drained and 
have a thick, dark-colored silty clay loam surface layer. 
The subsoil is brown or yellowish-brown silty elay loam 
underlain by yellowish-brown loam glacial till that 
contains some stones and pebbles. 

Klinger soils are nearly level and are on flats or in 
slightly concave downslope areas. These soils are some- 
what poorly drained and have a thick, dark-colored silty 
clay loam surface layer. ‘The subsoil is grayish-brown 
silty clay loam underlain by grayish-brown and yel- 
lowish-brown loam glacial till that contains some stones 
and pebbles. 

Almost. all the acreage of the soils in this association 
is used for cultivated crops. Potential production is high. 
The main concerns of management are control of water 
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Figure $—Topography, soils, and underlying materials in association 3. 


erosion, improvement of drainage, and maintenance 
of tilth and fertility. 


7. Klinger-Franklin-Maxfield association 


Nearly level, dark colored to moderately dark colored, 
somewhat poorly drained and poorly drained soils formed 
in silty material and glacial till; on uplands 


This association consists of nearly level soils on broad 
flats that have a few distinct drainageways. These soils 
аге somewhat poorly drained and poorly drained. They 
formed in loess and glacial till; the loess is 24 to 40 
inches. thick. 

This association has a rectangular pattern of fields 
and county roads, The roads generally follow section 
lines. ‘Typical areas of this association are east or south 
of Alburnett. 

This association occupies about 4 percent of the coun- 
ty. About 20 percent is Klinger soils, about 20 percent 
is Franklin soils, and about 15 percent is Maxfield soils, 
The remaining 25 percent is Aredale, Clyde, Dickinson, 
Dinsdale, Donnan, and Kenyon soils. 

The Klinger soils are nearly level and are on flats and 
lower sides of the few gently sloping ridges, These soils 
are somewhat poorly drained and have a thick, dark- 
colored silty clay loam surface layer over a grayish- 
brown, mottled silty clay loam subsoil underlain by 
grayish-brown and yellowish-brown loam glacial till. 

The Franklin soils are nearly level and are on divides 
and in concave areas at the head of drainageways. These 
soils are somewhat poorly drained and have a relatively 
thin, dark-colored silt loam surface layer over a grayish- 
brown silt loam subsurface layer. The subsoil is grayish- 
brown, mottled silty clay loam underlain by grayish- 
brown and мао o В loam glacial till. 

Maxfield soils are in slight depressions on upland flats 
or at the head of broad, shallow drainageways. These 
soils are poorly drained and have a thick, dark-colored 
silty clay loam surface layer. The subsoil is gray to 
olive-gray, mottled silty clay loam underlain by yellow- 
ish-brown, mottled loam glacial till. 
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Figure J. Contour stripcropping on Kenyon loam, 5 to 9 percent slopes. 


Almost all the acreage of the soils in this association 
is used for cultivated crops, and the soils are well suited 
to this use. Improvement of drainage is the principal 
concern of management, Maintenance of tilth and fertil- 
ity is also a concern. 


8. Tama-Colo-Ely association 

Nearly level to moderately sloping, dark-colored, woll. 
drained, somewhat poorly di “той, and poorly drained 
soils formed in silly material: on uplands and in up. 
land drainage ТТЫ 


This association consists of nearly level to gently slop- 
ing soils on ridgetops and of moderately sloping soils 


on side slopes. ‘The soils in this association (fig, 6) 
material that 


formed in loess or silty is more than 40 
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inches thick. This association Ваз n rectangular pattern 
of fields and roads. The roads generally follow section 
lines. The largest area of this association is north and 
сазе of Mount Vernon. 

This soil association occupies about 3 percent of the 
county, About 37 percent is Tama soils, 11 percent is 
Colo and Е ly soils that are closely intermingled, 4 per- 
cent 1s Atterberry soils, and 9 percent is Muscatine soils. 
The remaining 46 pereent is principally Dickinson. 
Dinsdale, Dodgeville, Downs, Garwin, Judson, Kenyon, 
Rockton, Sparta, Walford, and Waukegan soils. 

Tama soils are nearly level in broad, flat areas, 
moderately sloping on side slopes. 
drained and have a thick, agio 5 
surface layer over а dark-brown to yellow ish-l 


and 


г е 

Гаша soils are well- 
colored silty clay loam 
тохт silty 


Figure 5.—Topography, soils, and underlying materials in association 5, 
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Figure 6.—Topography, soils, and underlying materials in association 5. 


clay loam subsoil that grades to silt loam as depth in- 
creases. 

Colo soils are near the center of drainageways, and 
Ely soils are at the base of steeper slopes on uplands. 
Colo soils are poorly drained and have a thick, dark- 
colored silty clay loam surface layer. The substratum is 
olive-gray, mottled silty clay loam, Ely soils are some- 
what poorly drained and have a thick, dark-colored 
silt loam surface layer. The subsoil is grayish-hrown, 
mottled silty clay loam that grades to yellowish-brown 
and grayish-brown, mottled light silty clay loam. 

Atterberry soils are nearly level or gently sloping and 
are on праща divides, at the head of drainageways, 
and at the base of slopes. These soils are somewhat 
poorly drained and have a relatively thin, dark-colored 
silt loam surface layer over a lighter colored subsur- 
face layer. The subsoil is grayish-brown silty clay loam 
and yellowish-brown and gray, mottled silty clay loam 
and silt loam. 

Muscatine soils are nearly level and are on upland 
divides and in depressions at the head of upland drain- 
ageways. These soils are somewhat poorly drained and 
have a thick, dark-colored silty clay loam and silt loam 
surface layer. The subsoil is grayish-brown, mottled 
silty clay loam. 

Almost all of the acreage of these soils is in culti- 
vation, but a small acreage is used for permanent pas- 
ture. The principal concerns of management are control 
of water erosion, improvement of drainage, and mainte- 
nance of tilth and fertility. The slopes are long and 
uniform and are suitable for contouring and terracing. 


9. Fayctte-Downs-Chelsca association 
Gently sloping to very steep, light-colored to moderately 
dark colored, well-drained and excessively drained soils 
formed in silty and sandy material; on uplands 
This association consists mainly of gently sloping soils 
on ridgetops to very steep soils in areas that are dis- 
61%-705--75--2 


sected by side valley waterways (fig. 7). The soils in 
this association formed in loess or sand that is more than 
40 inches thick. The largest area of this association is 
southeast of Cedar Rapids, and nearly all areus are 
adjacent to the Cedar and Wapsipinieon Rivers and 
Buffalo Creek. Outcrops of limestone are on the surface 
in many areas, especially adjacent to major streams 
(fig. 8). Also in this association is a series of gently 
sloping to very steep, dome-shaped hills called раћаз. 
They tend to be oriented in а northwest-southeast direc- 
tion. In places they are on both sides of the larger 
streams, but many of them are located miles from any 
river, One series of pahas is north of Alburnett. These 
hills are rather prominent because of the nearly level 
to gently sloping topography that surrounds them. 

This association occupies about 20 percent of the coun- 
ty. About 44 percent is Fayette soils, about 16 percent 
is Downs soils, and about 12 percent is Chelsea soils. 
The remaining 28 percent is principally Bassett, Noda- 
way, Seaton, and Sogn soils; Steep rock land; and Chel+ 
sea, Lamont, and Fayette soils that are closely inter- 
mingled, | 

Fayette soils are оп rounded ridges and side slopes, 
These soils are well drained, and in cultivated areas 
they have a light-colored silt loam surface layer. The 
subsoil is dark yellowish-brown silty clay loam that 
grades to silt loam as depth increases. 

Downs soils are generally more gently sloping than 
Fayette soils and are on ridges and side slopes, These 
soils are well drained and have a moderately thick, mod- 
erutely dark-colored silt loam surface layer over a 
lighter-colored silt loam subsurface layer. The subsoil 
is dark yellowish-brown silty clay loam that grades to 
sil. loam as depth increases. 

The Chelsea soils are nearly Ісусі to gently sloping 
on ridges on uplands and strongly sloping to very steep 
on side slopes. These soils are excessively drained and 
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Figure 7. 


have a light-colored loamy fine sand surface layer over 
yellowish-brown fine sand. 

The farms in this association nre mostly on ridgetops, 
although a few are in small valleys. The fields are com- 
monly small and have a variety of shapes. County roads 
seldom follow section lines. Trees are along roads, fence 
lines, and drainageways, in coves, and around farms, 
There are stands of oak and hickory remaining from 
the native vegetation, and these are n distinctive feature 
of the landsea pe. A large merenge of this association is 
in woods and permanent pasture. 

The principal concerns of management are control 
of erosion and maintenance of tilth and fertility. Many 
farmers cultivate soils on ridgetops and in valleys, und 
management is more difficult in these areas than on 
farms where soils and slopes are more uniform. The 
silty soils have high potential productivity, but they 
are subject to erosion and in places are too steep for 
cultivated crops. The sandy soils, which are also subject 
to erosion and are too steep for cultivated crops in 
places, have low potent in! productivity because they are 
droughty. 


Descriptions of the Soils 


This section deseribes the soil series and mapping 
units in Linn County. Each soil series is deseribed in 
detail, and then, briefly, each mapping unit in that 
series. Unless it is specifically mentioned otherwise, it 
is to be assumed that what is stated about the soil series 
holds true for the mapping units in that series, Thus, 
to get full information about any one mapping unit, it 
is necessary to read both the description of the mapping 


County park in Fayette-Downs-Chelsea association, 


unit and the description of the soil series to which it 
belongs. 

An important part of the description of each вой 
series is the soil profile, that is. the sequence of layers 
from the surface downward to rock ar other underlying 
material. Each series contains two descriptions of this 
profile. The first is brief and in terms familiar to the 
layman. The second is much more detailed and ік for 
those who need to make thorough and precise studies 
of soils. ће profile described in the series is represen- 
tative for mapping units in that series. If the profile 
of a given mapping unit is different from the one de 
seribed for the series, these differences are stated in 
describing the mapping unit, or they are differences (Іші 
are apparent in the name of the mapping unit. Color 
terms nre for moist. soil unless otherwise stated. 

As mentioned in the section “How This Survey Was 
Made,” not all mapping units are members of a soil 
series, Loamy alluvial land and Marsh, for example, do 
not belong to a soil series, but nevertheless, are listed 
in alphabetic order along with the soil series. 

Following the name of each mapping unit is a symbol 
in parentheses. This symbol identifies the mapping unit 
on the detailed soil map. Listed at the end of each de- 
seription of a mapping unit із the capability unit and 
woodland suitability group in which the mapping unit 
hus been placed. The page for the description of each 
capability unit and the woodland suitability group сап 
be learned by referring to the “Guide to Mapping Units? 
at the back of this survey. 

The acreage and proportionate extent of each map 
ping unit are shown in table 1. Many of the terms used 
in deseribing soils сап be found in the Glossary, and 
more detailed information about the terminology and 
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Figure 8, Ап area of Steep rock land and limestone outerops along Cedar River іп Fayette-Downs-Chelsea association, 


methods of soil mapping can be obtained from the Soil 
Survey Manual (14) 


Aredale Series 


The Aredale series consists of well-drained soils that 
formed in loamy material and loam glacial till. Depth 
to loamy material is about 12 (о 60 inches. These soils 
have convex slopes and are on uplands. Native vegeta- 
tion was prairie grasses. 

In а representative profile the surface layer is very 
dark and very dark grayish-brown loam about 19 inches 
thick. The subsoil is about 51 inches thick. The upper 
14 inches is brown and dark yellowish-brown, гн 
light clay loam and heavy loam. The next 22 inches is 
yellowish-brown sandy loam. The lower 15 inches із 
yellowish-brown heavy loam that has grayish mottles, 

Aredale soils have moderate permeability and high 
available water capacity. These soils are low to medium 
in available nitrogen and potassium and very low in 
available phosphorus. They are acid where they have 
not been limed within the last 5 years, 

These soils are well suited to cultivated crops, 

Kepresentative profile of Aredale loam, 2 to 5 percent 
slopes, in a cultivated field, 352 feet north and 651 feet 
east of the southwest corner af МД ММА see. 20, Т. 
85 N, R. 6 W.: 

Ap—0 to 7 inches, very dark brown (10YR 2/2) loam; eloddy, 
breaking to moderate, fine, granular. structure; 
medium acid: abrupt boundary 


—— 


з Italic numbers іп parentheses refer to Literature Cited, p. 147. 


412 7 to И inches, very dark brown (10YK 2/2) loam: 
moderate, fine, granular structure; friable; medium 
пещ; gradual boundary, 

АЗ М to 10 inches, very dark grayish-brown (0YR 3/2) 
and dark-brown (10YR 3/3) loam; weak, fine, sub- 
angular blocky structure; friable; medium acid; 
gradual boundary. 

1-10 to 26 inches, brown (10YR 4/2) light clay loam; 
weak, medium, subangular blocky structure; friable; 
strongly вещ; gradual boundary. 

пос 06 to 33 inches, dark yellowish-brown (I0Y R 3/4! heavy 
loam; weak, medium, subangular blocky structure; 
friable: strongly acid; gradual boundary. 

HE31 2323 to 55 inches, yellowish-brown (10YR 2/4) sandy 
loam; weak, coarse, subangular blocky structure; 
frinble; few, fine, faint, crayish-brown (10YR 5/2) 
motes; medium ach; gradunt boundary, 

HIBS 55 to 70 inches, yellowish-beown (CIOYR 5/0) heavy 
loam, brown (10YR 5/8) crushed; common, fine, dis- 
tinct, gray (10YR. 6/1) and light brownlsh-sray 
(10YR 6/2) mottles; weak, course, prismatic strne- 
ture; firm; medium acid, 


‘The solum is commonly 48 inches or more іп thickness 
and formed іп loamy sediment that із free of stones and 
gravel, Depth to fine loamy glacial till ranges from about 42 
to 00 inches. A coarser textured layer ан much as 24 inches 
ішек, ік between the loamy glacial sediment and the glacial 
till in many places. The Al or Ap horizon is black (LOYR 2/1) 
er very dark brown (10Y R. 2/7). The А horizon ік loam or 
silt loam that contains enough sand to have a gritty feel. 
The B2 horizon has а hue of 10YR a value of 3 to 5, and n 
chroma of 3 to €, It [s free of low-eliromn motilex to n depth 
of about 36 inches, The НУ horizon ranges from loam to light 
clay loam ог Пішін sandy clay loam. Thickness of the ПНО 
horizon varies widely within short distances, In places the 
ПИЗ horizon ік loamy sand, but И typlently ік sandy tonm 
that contains some stones and pebbles, Reaction ranges from 
medium acid to strongly acid in the moat acid part of the 
olum, 
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Танк 1,—Approrimale acreage and proportionate extent of soils 


See footnote at end of table. 


Soil | Acres | Percent | кой Acres | Percent 
Aredale loam, 0 to 2 percent slopes... 470 0.1 || Downs silt loam, 2 to 5 percent ворог. ........ 1,555 „8 
Aredale loam, 2 to 5 percent slopes........... 10, 225 2.2 || Downs silt loam, 5 to 9 tslopes.........| 1,245 „3 
Aredale loam, 5 to 9 11 2, 650 -6 || Downs silt loam, 5 to 9 percent slopes, mod- 
Attorberry silt loam, 0 to 2 percent open 1,400 3 era 8 -.—. 1,512 24 
Atterberry silt loam, 2 to 5 percent slopes_____ 405 . 1 || Downs silt loam, 9 ta 14 percent sous 435 1 
Atterberry silt loam, benches, 0 to 2 percent Downs silt loam, 9 to 14 percent slopes, mod- 
сора: — BR AREER Кац: 1, 700 A erately e . ama Suswe ШӘ T 
Atterberry silt loam, sandy substratum, 0 to 2 Ely silt loam, 2 to 5 percent slopes мі» .1 
Dent MOD uA ere ay ње а аана 3, 640 .8 || Payette silt loam, 2 lo 5 percent корен... 1,590 +4 
Bassett loam, 2 to 5 percent slope ess| 1,905 ‚8 || Fayette silt loam, 5 to 9 percent alohea- 2,5% .6 
Bassett loam, 5 to 9 percent slopes... | 495 .1 || Fayette silt loam, о to Y percent slopes, mod- 
Bassett loam, 5 to 9 percent slopes, moderately erately eroded... - „ 6,120 1.2 
WE ...| 1,410 | . 3 || Fayette silt loam, 9 to 14 percent slopes 1,470 .4 
Bassett loam, 9 to 14 percent slopes, moderately Fayette silt loam, 9 te 14 percent slopes, mod- 
пана відала 935 . erately стодед....... — BUE иса мыс casas s 4,800 LÀ 
Bassett loam, 14 to 18 percent slopes, moder- Fayette silt loam, 9 10 14 percent slopes, 
ately eroded 2.2.2. ин Мр کرد‎ — 170 (5 severely croded. =.= daa Рода 2,405 “8 
Bassett loam, IS to 30 percent slopes, moder- Payette silt loam, 14 to 18 pereent slopes о. 1,140 52 
ДАК A ³˙¹ mA бы сы СЕСИЯ 105 0) Fayette silt loam, 14 to 18 pereent slopes, mod- 
Bertram sandy loam, 2 to 5 percent slopes... 435 N erately стодеа._____ — — TEES «| 3,575 ‚в 
iram кипу loam, 5 to 9 ^nt Sloper... 58» .2 | Fayette silt loam, 14 to 18 percent slopes, 
Bertrand silt p © to 2 percent slope 305 410 severely que Ces on 1,900 .4 
Bertrand silt loam, 2 to 5 percent slopes...... = 415 „1 || Fayette silt loam, IS to 30 percent be 6,905 L 5 
Burkhardt sandy loam, 2 to 9 рон slopes. | 38 =) | Fayette silt loam, 18 to 30 percent slopes, mod 
Burkhardt sandy loam, 9 to 14 percent slopes, eratoly огофеф. ` Ks AV تک‎ 4,415 1.0 
moderately егойей.......................... 570 .1 || Fayette silt loam, benches, 2 to 5 percent slopes. 495 EX | 
овом loamy fine sand, 0 to 2 percent slopes 415 . I | Flagler sandy 1, 0 to 2 pereent slopes 710 ‚2 
Chelsea loamy fine sand, 2 to 5 percent slopes... 1,595 . 3 || Flagler sandy loam, 2 to 5 percent slopes _____| 1,390 os 
Chelsea loamy fine sand, 5 to 9 percent slopes. 5,540 28 || Flagler sandy loam, 5 to 4 percent slopes......| 1,185 ‚8 
Chelsea липу fine sand, 9 10 18 percent slopes | 3,270 .7 | Flagler sandy loam, 3 to 0 percent slopes, .d 
Chelsea loamy fine sand, IS to 30 percent slopes. 510 „3 || m tel "5, ыза мо 
Chelsea-Lamont-Fayette complex, 5 to 0 per- | Floyd loam, 1 to 4 pereent slopes.) 10,000 2.2 
TTT ни | 1,390 . 3 | Franklin silt loam, 0 to 2 percent slepes... 1,930 1.7 
Chelsea-Lamont-Payette complex, А to 9 реге Franklin gilt loam, 2 to û pereent зоре ______| 1,985 .4 
Cent slopes, moderately огоо... 1,140 2-2!) Garwin silty olay lo 530 .1 
Chelsen-Lamont-Fayette complex, 9 to IS per- Hayfield loam, — — 3,800 7 
ӨСЕР Dol з СРИНИН) a ПИ E. nyfield loam, moderately йер 1255 З 
Chelsea-Lamont-Fayette — 9 to Is per- Judson silty clay loam, 2 to 5 percent pen. 2,080 6 
cent slopes, moderately eroded -| 5,026 1, 1 || Konnoboo tilt lam бә» ER 
Chelses-Lamont-Fayetté complex, 15 to 20 her- || Kenyon loam, 2 to û percent slopes... ----1 28,053 "1 
AS „û || Kenyon loam, 5 to 9 percent slopes -| 13,103 2.9 
Cheleea- Lamont-Fayctte complex, 18 to 30 реге Kenyon loam, 5 to 9 percent slopes, moderately 
cent slopes, moderately eroded... _ | 1,460 .3| е aa RR Sette кездесе E ҰЛ 20 
Clyde silty clay lomm Se SURE 4,1 | Kenyon loam, 9 to 14 percent slopes, moderately 
Clyde-Flovd-Sehley complex, 1 tò 4 Dereont || | eroded.......... — а 710 „3 
FTT SUAE E Cet 0 2.4 Klinger silty clay lau, 0 to 2 percent slopes...) 8,274 m 
Coggon loam, 5 to 9 percent slopes, moderately Klinger- Maxfield silty clay lone, 2 to 5 pereent 
ere aon ала ысым 275 42 PT онаа а K 1,8 
Colo silt loam, омега — — ИДЕ .2 Lamont fine sandy loam, 2 to û percent slopes. 2 1,395 (3 
Colo silty clay loan ------.| 10,005 22 | Lamont fine sandy loam, 5 to 9 percent slopes ton ^ 
Colo-Ely complex, 2 to 5 percent Морея. __ 6.740 1.5 | Lawler loam, и MC EIS DEB EEG ML Soc 9 
Dickinson fine sandy loam, 0 to 2 percent slopes.| 2,325 . | Lawler loam, moderately dee 605 .1 
Dickinson fine sandy loan, 2 (0 5 percent slopes. | 6,375 1.4 || Lawson silt loam_._._........ њен yh atya 670 21 
Dickinson fine sandy loam, 5 to 9 percent slopes.) 9,970 .5 | Loamy alluvial land. diis 17,535 88 
Diekinson finesandy loam, 9 to 14 percent slopes 375 .1 | Loamy terrace esearpments, 14 to 30 percent 
Inekinson fine sandy loam, loam substratum, | slopes... С р РАД 305 .1 
2 (о 5 poroont зіорев...................... 7,100 TTT 450 „1 
Dickinson fine sandy loam, loam substratum, | Marshan silty clay loam, Феро 5,0 1.2 
29 percent ніорея....................... 5,105 1.1 | Marshan silty clay loam, moderately deep . . 305 52 
Dickinson-Sparta-Tama complex, 5 to 9 percent Maxfield silty clay lum 3,085 2% 
к US ЫЛАР ҰЗЫН 270 21 CSS 350 22 
Diekinson-Sparta-Tama complex, 9 to 14 per- Muck, moderately shallow. аа. $20 „1 
cent slopes... ä 310 .1 | Museatine silty clay loam, 1 to 3 percent slopes) 1,022 „2 
Dinsdale silty clay loam, 2 to А percent slopes.) 25,878 5.6 | Muscatine silty elay loam, benches, 0 to 2 per- 
Dinsdale silty clay loam, 5 to 9 percent slopes 4,230 .9 сепія x ебә аЬ 570 .1 
Dinsdale silty elay loam, 5 to 9 percent slopes, Nevin silly оу Jonm...........+--s«----.- SSO „2 
moderately eroded... А 2,280 ‚5 || Nodaway silt loam, 0 to 2 percent slopes______ 2,155 .5 
Dodgeville silt loam, deep, 2 to 5 percent slopes. | 220 (') Nodaway silt loam, 2 to 5 percent slopes... 2.365 22 
Dodgeville xilt lonm, deep, 5 to 9 percent elopes | 170 (9 Olin fine sandy loam, 2 to 5 percent slopes 1,685 24 
Donnan loam, 2 to 5 percent slopes... 545 .1 е sandy Тоат, ñ to 9 percent slopes... 2,010 ‚4 
Donnan loam, û to 9 percent slopes, moderately | Oran loam, 0 to 2 percent slopes... _ алі 1.340 1. 0 
— . — „ зал -1 | Oran loam, 2 to 5 percent slopes A 950 2 
Donnan loam, gray subsoil varisnt t 665 | .1 | Readlyn loam, 0 to 2 percent slopes... | 4,945 1.1 
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Soil Acres Percent 

Richwood silt loam. | 1.295 „8 
Rockton loam, deep, 2 to З percent slopes зм „1 
Rockton loam, deep, 5 to O percent «оре о... 270 e | 
Rockton loam, moderately deep, 2 to 5 percent 

slopes... ...... Me i pu du = 26 èi 
Rockton loam, moderately deep, 3 to 9 percent 

pes 025 .1 

Rockton loam, moderately deep, 810 14 percent 

slopes... я А — раі 255 «i 
Sattre loam, 0 to 2 percent slopes 705 2 
Satire loan, 2 to 5 percent slopes... M 1.375 „8 
Satire бат, 5 to 9 percent slopes, поели у | 

eroded 375 4) 
Saude loam, 0 to 2 percent slopes. 2,030 24 
Saude loam, 2 to 5 percent slopes... 1,400 З 
Saude loam, à to 9 percent slopes 730 „2 
Schley loam, 1 to 4 percent slopes 1,900 24 
Seaton silt jonm, 9 to 14 percent slopes = 345 Д 
Seaton gilt loam, 9 to 14 percent slopes, mod 

erately eroded : — 420 X 
Seaton silt hoan, 14 to Li pereent slopes 220 (5 
Seaton silt loam, 14 to 18 percent slopes, motd- 

егалеїу eroded.. — Š 1,375 23 
Seaton silt loam, 15 to 20 percent slopes... 195 * 
Seaton silt loam, 18 to 80 percent slopes, mod- | 

rratelv eroded 290 21 
Sogn Гот, 5 to 9 percent slopes... 340 1 
Sogn loam, O to 1% percent slopes... 1,100 | 3 
Sogn loam, 18 to 30 percent slopes... о 2 
Sparta loy fine sand, 0 to 2 percent slopes 2,385 | (9 
Sparta loamy fine sand, 2 to 5 percent slopes 7.510 1.9 
Sparta loamy fine sand, 5 to 9 percent slopes 6,050 La 
Sparta loamy fine sand, 9 to 18 percent slopes... 0 1,205 . * 
Sparta loamy fine sand, loam substratum, 2 to 

э percent slopes. Ur Nico ede 2,440 Š 
Spartan loamy fine «nnd, иті substratum, Y te 

9 pereent slopes. - — 2,505 © 
Spillville loan 1,962 L6 
Steep rocklland.......... Se 465 Да. 
Stronghurst silt loam, 0 to 2 pereent slopes 235 | 1 
‘Toma silty clay loam, 0 to 2 percent хіорох 315 Џ 


1 Less than 0.05 percent. 


Aredale soils are associated with Dickinson, Dinsdale, and 
Kenyon воћа, They contain more sand in the upper part of 
Ше solum Шап Diusdale solls but less sand than Dickinson 
sols. They differ from Kenyon solls by having overlying 
material that is deeper over till and а thick sandy layer 
between the loamy overburden and the firm glacinl till. 

Aredale loam, 0 to 2 percent slopes (424A).—This soil 
is on uplands. It is commonly associated with Kenyon 
soils. This soil has a profile similar to the one descri 
as representative for the series, but it has a thicker, dark 
surface layer and is underlain by limestone at a depth of 
6 to 10 feet. 

‘This soil is well suited to row crops and has no major 
limitations to management. It is suited to intensive pro- 
duction of corn and soybeans. Runoff is slight, because 
this soil is nearly level and has a high infiltration rate. 
Capability unit, 1-1; woodland suitability group 6. 

redale loam, 2 to 5 percent slopes (4248).—This soil 
is on uplands. It is associated with Dickinson, Dinsdale, 
and Kenyon soils. The profile of this soil is the one 
described as representative for the series. 

Included with this soil in mapping are areas of soils 
where the depth to glacial till is more than 5 feet. Also 
included are a few areas of sandy soils that are droughty 


TABLE 1.—Approsimate acreage and proportionate extent of войн Continued 


| 


п 


Soil Acres | Porcont 
‘Tama silty clay loam, 2 to û pereent slopes... 6,135 1.4 
Tama silty clay loam, 5 to 9 percent slopes... 2,040 26 
Tama silty clay loam, 5 to 9 percent slopes, 
moderately erl. 660 ха | 
Tama ailty clay loam, benches, 0 to 2 pereent 
Моро Күч РИ ысты» ч 610 “4 
Tama silty clay loam, benches, 2 to 5 percent 
slopes 5 2 795 42 
Tell silt loam, 2 to 3 percent slopes 520 „2 
Tell eilt loam, 5 to 9 percent slopes, ınadormtoly | 
СЕК АНЯ „жену 265 | “4 
Tripoli silty clay jonm_---------- 2,070 | «7 
Walford silt ҮП 275 | si 
Walford silt loam, benches 075 | 2 
Wapsie loam, 0 to 2 percent slopes міз 2 
Wapaie loam, 2 to 5 percent slopes. 630 wk 
Waubeek silt loam, 2 to û percent slopes 975 | ‚2 
Waubeek silt loam, 5 to 9 percent. slopes, mod- | 
eratelv eroded...... елата та мил v3 
Waukee loam, 0 to 2 pereent sloper 4,570 | Lu 
Waukee loam, 2 to 5 percent slopes 3.460 | 8 
Waukee huan, uplands, 0 to 2 percent slopes... 330 .1 
Waukee loam, uplands, 2 to 5 pereent slopes 2,385 2.9 
Waukee loam, uplands, з to 9 percent slopes 225 (5) 
Waukegan silt loam, Û to 2 percent slopes. 1,920 „4 
Waukegan silt loam, 2 to à pereent slopes... .., 1,950 24 
Waukegan silt loam, û to 9 percent slopes 275 ol 
Whalan loam, moderately deep, 5 te Ó percent 
slopes, moderately eroded . - 165 а) 
Whittier silt loam, 0 to 2 pereent slopes | 340 | .1 
|| Whittier silt loam, 2 to З percent slopes... - ИДИ ot 
Whittier silt loam, А to 9 percent slopes, mod- 
erately егойей.„.........- 520 | m 
Limestone quarries... .. à Зад 1 
bua Т ера ады оса 1,890 24 
Sand and gravel pits. ШШ (') 
Borrow urs | no (5 
1 | 520 «A 
Urban and built-up arcas. | 12.010 2.0 
Total — 158.752 100. 0 


and less productive than this Aredale soil. These areas 
are indicated on the soil map by а special spot symbol. 

This soil is well suited to row crops if it is properly 
managed. But if this soil is cultivated, it is subject to 
slight erosion. Cuts for terraces should be minimized to 
avoid exposing the less productive subsoil. Capability 
unit Tle-1; woodland suitability group 6. š 

Aredale loam, 5 to 9 percent slopes (426C]. This soil 
is on short, convex side slopes on uplands, It is com- 
monly associated with Dickinson, Dinsdale, and Kenyon 
soils. This soil has a profile similar to the one descri 
as representative for the series, but the surface layer 
is thinner. : 

Included with this soil in mapping are areas of strong- 
ly sloping soils where the hazard of erosion is more 
severe than on this Aredale soil. These soils have a thinner, 
lighter colored plow layer and a lower content of or- 
капіс matter than this soil. Also included are а few 
areas of sandy soils that are droughty and less pro- 
ductive than this soil. These areas are indicated on the 
soil map by n special spot symbol. 

This soil is suited to row crops if it is well managed. 
It is subject to erosion if it is cultivated. Cuts for ter- 
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races should be minimized to avoid exposing the less 
productive subsoil. Capability unit 1Пе-1; woodland 
suitability group 6. 


Atterberry Series 


The Atterberry series consists of somewhat poorly 
drained soils that formed in loess. These soils are nearly 
level to gently sloping and are on upland divides, at 
the head of drainageways, at the base of slopes, and on 
loees-covered benches along major streams. They formed 
under mixed prairie and forest vegetation. 

In n representative profile the plow layer is very dark 
gray silt loam about 9 inches thick. The subsurface 
layer is dark grayish-brown silt loam about 7 inches 
thick. The subsoil extends to a depth of about 60 inches. 
H is dark grayish-brown, grayish-brown, yellowish- 
brown and gray silty clay loam in the upper part and 
grades to yellowish-brown and gray, mottled silt loam 
in the lower part. 

Atterberry soils have moderate or moderately slow 
permeability and high available water capacity. These 
soils are low in available nitrogen and phosphorus and 
very low in available potassium. They are acid where 
they have not been limed within the last 5 years, 

These soils are well suited to row crops. Because the 
water table is moderately high, tile drainage is needed 
in places. 

Kepresentative profile of Atterberry silt loam, 0 to 2 
percent slopes, in a cultivated field, 820 feet west and 
385 feet north of the southeast corner of SW14S124 
sec. 1, Т. 82 N., R. 5 W.: 


Ap 0 to 9 inches, very dark gray (10YR 3/1) silt loam; 
cloddy, breaking to weak, fine, granular structure; 
friable; neutral; clear boundary, 

А2 09 to 16 inches, dark grayish-brown (УК 4/2) silt 
loin; weak, thin, platy structure; friable; few, dis- 
continuous, very dark grayish-brown (10YH 3/2) 
contings on pauls: Few, fine, brown (7.5YR 4/4) oxide 
concretions; medium acid; clear boundary. 

181-18 to 24 ішінен, dark grayish-brown (ОУН 4/2) light 
silty clay loam; grayish-brown (10ҮҢ 2/2) ped 
exteriors; many, fine, prominent yellowish-brown 
(1OYR 2/6) mottles; moderate, fine, subsngular 
blocky structure; friable; few, thin, discontinuous, 
light brownish-gray (OYE 6/7, dry), grainy coat- 
ings; few dark reddish-brown (SYR 2/2) oxide con- 
erections; strongly acid; gradual boundary. 

2911-5-54 to 34 Inches, grayish-brown (IOYR 5/2) medium 
silty clay loam; many, fine and medium, prominent, 
yellowish-brown (10ҮН 5/0) mottles; moderate, fiue 
and medium, subangular blocky structure: friable: 
Tew, thin, discontinuons clay films on faces of pods 
and іп old root channels; nearly continuous, aht 
brownish-gray (10YR 0/2, dry), grainy coatings; 
common dark reddish-brown (SYR 2/2) oxide con- 
eretions; medium acid; gradual boundary, 

B22t—3⁄ to 46 inches, mottled yellowish-brown (10YR 5/6) 

and gray (ЗХ 5/1) light silty clay loam; weak, 

medium, prismatic structure breaking fo weak, 
medium, subangular blocky structure; friable; thin, 
discontinuous, very dark gray (10YR 2/1) clay films 
оп faces of peds and in old root channels; few, dis- 
continuous, Пиће brownlslegruy (10YR 6/2, dry), 

grainy coatings; many dark reddish-brown (БУК 2/2) 

oxide concretions; medium acid; gradual boundary. 

to 00 inches, mottled yellowish-brown (10YR. 5/0) 

and gray (5Y 5/1) heavy silt loam; weak, medium, 

prismatic structure; friable; thin, discontinuous, 
very dark gray (10YR 3/1) clay films on faces of 
peds and IDn old root channels; many dark reddish- 


p3—46 


brown (SYR ?7/") aud brown (75YR 4/4) oxide 
concretions; linch strata of sandy loam at a depth 
of 55 inches: medium acid, 


The solim ranges from 40 to 09 inches or more іп thickness. 
The Al or Ap horizon ranges from 6 to 10 inches in thickness. 
It is very dark gray (LOYR 3/1) or very dark grayish brown 
(10ҮҢ 3/2). The АЗ horizon ік 3 to 8 inches thick. The B2 
horizon has n hue of 10YR, 2.5Y, or SY, а value of 4 to G, 
ind а chroma of ? to 4, Clay content ranges from about 29 to 
34 percent, The B3 horizon generally has а hue of 10YIt or 
ЗЛУ, а value of 4 to б, and a chroma of 1 to û Reaction Is 
medium acid to strongly acid іп the most neid part of the 
solum, 

Atterberry soils formed іп material similar to that in 
which Downs and Muscatine solls formed, and they are closely 
assoclated with Downs, Franklin, Tama, and Walford койу, 
They have n thinner, lighter colored A horizon than Muscatine 
soils. They are more poorly drained and have a zgraye В 
horizon than Downs solls, They have a browner B horizon 
und are better drained than Walford soils, Atterberry soils 
have a solum that formed in more than 40 Inches of loess, 
whereas Franklin soils have а solum that formed partly in 
loess and partly іп loam glacial ПИ, 


Atterberry silt loam, 0 to 2 percent slopes (29) A). 
This soil is on upland divides and at the head of drain 
agewnys. IL is associated with Downs, Franklin, Тата, 
and Walford soils on uplands, The profile of this soil 
is the one described as representative for the series. 
Plowing has mixed part of the platy subsurface luer 
into the surface layer. This plow layer puddles during 
intense mins, forming a crust that retards plant growth 
nt times. 

Tneluded with this soil in mapping are small areas 
of well-drained soils. Small areas of poorly drained 
Walford soils are also included. These areas are indi- 
cated on the soil map by a special wet spot symbol. These 
small areas hinder farming operations unless they are 
drained. 

This soil is well suited to intensive production of corn 
and soybeans if it is properly managed. In places it 
has a moderately high water table during wet years 
and benefits from tile drainage. Capability unit 1-9; 
woodland suitability group 7. 

Atterberry silt loam, 2 to 5 percent slopes (2918), - 
This soil is at the head of drainageways and ut the 
base of slopes, It is associated with Downs, Muscatine, 
and Tama soils on uplands. The surface layer is very 
dark grayish brown. Plowing has mixed part of the 
ау subsurface layer into the surface layer. This plow 
ayer puddles during intense rains, forming а crust that 
retards plant growth at times. 

This soil is well suited to row crops. It receives run— 
off nnd seepage from soils upslope, and tile drainage 
is generally needed to remove seepage and to permit 
timely field operations, Capability unit IIe-3; woodland 
suitability group 7. 

Atterberry silt loam, benches, 0 to 2 percent slopes 
(T291A).—This soil is on loess-covered benches of major 
streams. It is associated with Muscatine, Tama, and 
Walford soils on benches. Sand is below a depth of 48 
inches in places. Plowing has mixed part of the platy 
subsurface laver into the surface layer. This plow layer 
puddles during intense rains, forming u crust that re- 
tards plant growth at times. 

Included with this soil in mapping аге small areas 
of soils that have 6 to 20 inches of overwash. These soils 
are lower in content of organic matter than this Atter- 
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berry soil, Also included are some areas of gently slop- 
ing soils. A few areas of poorly drained Walford soils 
are included, These areas are indicated on the soil map 
by a speeial symbol, Farming operations are delayed 
unless these soils are drained, 

This soil is well suited to intensive row crops if it 
is properly managed. It has a moderately high water 
table during wet years, and it benefits from tile drain- 
age in some years. Diversions are needed in places to 
yrotect some ureas from runoff from higher lying soils. 

‘apability unit 1-9; woodland suitability group 7. 

Atterberry silt loam, sandy substratum, 0 to 2 per- 
cent slopes (351 A). This soil is associated with other silty 
bench soils such as Tell, Waukegan, and Whittier. Sand 
is at и depth of about 40 to 20 inches. Plowing has 
mixed part of the platy subsurface layer into the sur- 
face layer. This plow layer puddles during intense rains, 
forming a crust that нку я plant growth at times. 

Included with this soil in mapping are а few areas 
of gently sloping soils, Also included are some wet 
areas that are indicated on the soil map by a special 
symbol. These areas hinder farming operations unless 
they are drained, 

This soil is snited to intensive row crops if it is well 
managed. It has a moderately high water table during 
wet years, and it benefits from tile drainage. Placement 
of tile is dificult in some places because loose, water- 
bearing sand is at и depth of about 40 to 50 inches. 
Capability unit 1-2; woodland suitability group 7. 


Bassett Series 


The Bassett series consists of moderately well drained 
soils on uplands. These soils formed іп 14 to 26 inches 
of loamy material and underlying glacial till, These 
soils aré gently sloping on ridgetops and moderately 
sloping to very steep on sides of ridges, Native vegeta- 
tion was mixed prairie grasses and trees. 

In a representative profile the plow layer is very 
dark grayish-brown loam about 8 inches thick, Тһе 
subsoil is about 39 inches thick. The upper 11 inches 
is brown and yellowish-brown, friable loam. The lower 
28 inches is yellowish-brown, firm loam that has gray 
mottles below a depth of 31 inches. The substratum із 
yellowish-brown, mottled, firm loam that is ealenreous. 

Bassett svils have moderate permeability іп the upper 
part of the profile and moderately slow permeability 
in the lower part. In places, water accumulates at the 
till contact, causing wet, seepy spots іп some years. 
Available water capacity is high. These soils are low 
in available nitrogen and very low in available phos. 
phorus and potassium. They аге acid where they have 
not been limed within the last 5 years. 

The gently sloping to moderately sloping areas of 
Bassett soils are well suited to row crops. In some areas 
stones or boulders interfere with cultivation. 

Representative profile of Bassett lonm, 2 to 5 percent 
slopes, in a north facing area in a cultivated field, 340 
feet east and 25 feet north of the southwest corner of 
SESE! sec. 95, Т. 86 N., R. 6 W.: 

Ар--0 to 8 inches, very dark grayish-brown (10YR 3/2) loam; 
cloddy, breaking to weak, fine. granular structure; 
slightly acid; abrupt boundary. 

В1--8 to 1? inches, brown (10YR 4/3) loam, some very dark 
grayish-brown (10ҮП 2/2) material from Ap horizon; 


wenk, fue, subangular blocky structure; friable; 
medium acid; clear boundary, 

В21--12 to 19 inches, yellowish brown (10YK 5/4) loam; dark 
yellowish-brown (10YR 4/4) ped exteriors; weak, 
medium, subangular Mocky structure; friable; very 
strongly acid; gradual boundary, 

IIB22t—19 to 31 inches, yellowish-brown (10YR 5/4) heavy 
loum; weak, medium, subangular blocky structure; 
firm; thin discontinuous cny films; discontinuous, 
light brownish-zray (10YR 6/2, dry), grainy coatings; 
very strongly acid; gradual boundary. 

IIE231—31 to 39 inches, yellowish-brown (10YR 5/4) heavy 
loum; brown (10YK 5/3) ped exteriors: few, Пие, 
distinct, zrayish-brown (10ҮҢ 5/2) and light browne 
їхінигиу (10YR 0/2) mottles; weak, coarse, pris 
matic structure breaking to weak, medium, sub- 
angular blocky structure; firm; Тему, thin, diseonrinu- 
ous clay films; light brownish-gray ПОУК 6/2, dry) 
grainy coatings; few dark oxide eoneretions ; strongly 
не; grudunl boundary, 

1183—39 to 47 inches, yellowishi brown. (10YR. 5/4) loam; 
типу, medium, distinct, gray to light-gray (10YR 
6/1) mottles: wenk, course, prismatic structure; 
firm: few dark oxide eoneretions ; neutral; gradual 
boundary, 

IIC—47 to 60 inches, yellowish-brown (10YR. 5/4) heavy 
loam; many, medium, distinet, gray to lightgray 
(10YIt 6/1) mottles; massive; firm; few dark oxide 
couvretions ; calcareous, 


The solum ranges from 40 to 60 Inches in thickness. Depth 
to glacial till ranges from about 14 to 26 Inches іп tneroded 
areas, In uncultivated areas the АТ horizon ін very dark gray 
(IOYR 3/1) or very dark grayish brown (10YR 3/2) and 
ranges from б to 9 inches іп thickness, The А2 horizon is 
brown (10YR 4/2 to 10YR 2/2) and ranges from 4 to 6 
inches іп thickness. In places the А2 horizon is incorporated 
wholly into the Ap horizon, The upper part of the D horizon 
has а hue of 10ҮҢ, a value of 4 or 5, and a chroma of 3 or 
higher, and it lacks distinct low-chroma оек, Depth to 
low-ehroma motiles ranges from 24 inches to about 24 inches. 
The ИН horizon has a hue ой JOYR or ТЛУК, a value of 
4 or 5, and a chroma of 3 or higher, and mottles have m 
lower chroma. The B horizon Їх typically heavy loam, but 
in places it is light clay loam or sandy clay loam, Reaction 
is strongly acid to very strongly acid in the mast seid part 
of the solum, 

Bassett solls formed in material similar to that іп which 
Cogyon and Kenyon solls formed, and (hey are associated 
with Floyd, Schley, and Waubeek soils. They have a thinner, 
Uahter colored A horizon than Kenyon soils and à thicker 
dark A horizon than Coggon soils. Bassett soils have more 
sand in the upper part of the solum and are shallower to 
glacial (ШІ than Waubeck soils, They bave a browner sub- 
soil and nre better drained than Floyd and Schley golla. 


Bassett loam, 2 to 5 percent slopes (1718) Гіз soil 
is on convex ridges and side slopes. It is commonly ad- 
jacent to Coggon, Floyd, Oran, Schley, or Waubeek 
soils. The profile of this soil is the one deseribed ав 
representative for the series. In uncultivated areas the 
surface layer is very dark gray to very dark grayish- 
brown, friable loam, and the subsurface layer is platy 
and is distinetly lighter colored than the surface layer. 

Included with this soil in mapping are small areas 
of sand and gravel that are indicated on the soil шар 
by special symbols, These small areas are droughty, and 
they are less productive than this Bassett soil. 

This soil is well suited to row crops commonly grown 
in the county. It is subject to slight erosion if it is culti- 
vated. Because providing adequate erosion control and 
drainage is difficult, a combination of terracing and tile 
drainage is needed in some areas. Fieldwork is delayed 
slightly at times because of wetness. Capability unit 
Пе-1; woodland suitability group 6. 
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Bassett loam, 5 to 9 percent slopes (!71C]).— This soil 
is on short, convex sides of ridges on uplands. Most 
areas are in the vicinity of larger streams. This soil is 
below gently sloping Bassett soils and upslope from 
Clyde, Floyi, or Schley soils. The plow layer is very 
dark grayish-brown loam about 6 inches thick. 

Beeause 33 is moderate in the loamy over- 

burden and moderately slow in the glacial till, water 
tends to accumulate at the till contact and then moves 
downhill along this contact, Because this soil typically 
is at n lower elevation than other Bassett soils, seepy 
spots are likely to occur in spring, especially in wet 
years. 
У This soil is suited to row crops. It is subject to mod- 
erate to severe crosion if it is cultivated, In places field- 
work is delayed slightly in wet seasons, Because provid- 
ing adequate erosion control and drainage is dificult, п 
combination of terracing and tile drainage is needed in 
some areas, Capability unit ПТе-1; woodland suitability 
group 6. 

Bassett loam, 5 to 9 percent slopes, moderately 
eroded (171С2). This soil is on short, convex side slopes 
on uplands. Most areas are in the vicinity of larger 
streams, This soil is below less sloping Bassett soils 
and above areas of Clyde, Floyd, or Schley soils. The 
plow layer is mixed very dark grayish brown and brown, 
and part of the subsoil is mixed into it. Also, glacial till 
is at а depth of 10 to 14 inches and is exposed in a few 
severely croded spots. Because of erosion, this soil is 
lower in content of organic matter in the surface layer, 
lower in available potash, and shallower to the low-fer- 
tility firm till subsoil than uneroded Bassett soils. 

Included with this soil in mapping are a few areas 
of sandy soils that have a lower available water capa- 
city than the surrounding soil and that show the ef- 
feets of drought more quickly. 

Water tends to accumulate at the contact between the 
loamy overburden and the glacial till, and then it moves 
downhill and comes to the surface at lower elevations. 
Because this soil typically is at а lower elevation than 
other Bassett soils, wet seepy spots are likely to occur 
in spring, especially in wet years. 

This soil is suited to row crops if it is well managed. 
IL is subject to further erosion if it is cultivated. Field- 
work is slightly delayed in wet seasons. Because pro- 
vidinz adequate erosion control and drainage is difficult, 
a combination of terracing and tile drainage is needed 
in some areas. Capability unit IITe-1; woodland suit- 
ability group 6. 

Bassett loam, 9 to 14 percent slopes, moderately 
eroded (171D2).— This soil is on side slopes on uplands. It 
is below less sloping Bassett soils. the plow layer is 
very dark grayish-brown to brown, friable loam, and 
the subsurface layer is mixed into the plow layer. 

Included with this soil in mapping are small areas of 
slightly eroded soils that are higher in content of or- 
ganie matter and in fertility than this Bassett soil. Also 
included are areas of severely eroded soils that have 
little or no topsoil and are lower in content of organic 
matter and in available potash than this soil. These 
severely eroded areas are indicated on the soil map by a 
special symbol. А few areas of soils in which the firm 
heavy loam till is deeper than that in this soil are also 
included. Small areas of sand or gravel or limestone 


outerops are included, and they are indicated on the map 
by special symbols. The areas of sand and gravel are 
droughty and are less productive than this soil, and the 
limestone outcrops interfere with farming operations. 

This soil is suited to row crops if it is properly man- 
aged and erosion is controlled. Construction of terraces 
exposes the subsoil, which has low fertility, and addi- 
tional fertilizer and organic matter are needed for crop 
production. Also, wet spots form in places for short 
periods following terrace construction because the lower 
part of the subsoil has moderately slow permeability. 
Capability unit ILIe-2; woodland suitability group 6. 

ssett loam, 14 to 18 percent slopes, moderately 
eroded (!71t2).—' This soil is on convex side slopes on 
uplands and is below less sloping Bassett soils. The pro- 
file of this soil is similar to the one described as repre- 
sentative for he series, but the surface layer ік thinner. 
In cultivated areas the lighter colored subsurface layer 
is mixed into the plow layer. 

Included with this soil in mapping are small areas 
of soils, in pasture and woodland, that are higher in 
content of organic matter and in fertility than this Das- 
sett soil. Also included are areas of severely eroded soils 
that have little or no topsoil and nre lower in content of 
organie matter and in fertility than this soil. These 
severely eroded areas are indicated on the soil map by a 
special symbol, Small areas of sand and gravel or lime- 
stone outerops are included, and they are indicated on 
the soil map by special spot symbols. The areas of sand 
or gravel nre droughty and are less productive than 
this soil, and the limestone outcrops interfere with farm- 
ing operations. 

This soil is better suited to hay, pasture, or woodland 
than to row crops. It can be used for row crops if the 
mstures are renovated. Capability unit IVe-1; woad- 
and suitability group 6, 

Bassett loam, 18 to 30 percent slopes, moderately 
eroded (171F2)1.—This soil is on uplands and in areas that 
are badly dissected by drainageways in side valleys. 
It has a profile similar to the one deseribed ns repre- 
sentative of the series, but the surface layer із thinner 
and lighter colored. 

Included with this soil in mapping are areas of severe- 
ly eroded soils that have little or no remaining. topsoil 
and are lower in content of organic matter and in fer- 
tility than this Bassett soil. These severely eroded areas 
are indicated on the soil map by a special symbol. 

This soil is better suited to pasture, timber, and wild- 
life habitat than to most other uses, In many areas il 
is diflicult to renovate pastures safely with use of farm 
machinery because of the very steep slopes. Capability 
unit VIe; woodland suitability group 6. 


Bertram Series 


The Bertram series consists of somewhat excessively 
drained soils that formed in 20 to 40 inches of sandy 
loam and a thin layer of limestone residuum underlain 
by limestone bedrock. These soils are gently sloping to 
moderately sloping and are on side slopes and ridges on 
uplands and in benchlike areas, Native vegetation was 
prairie grasses. 

In a representative profile the surface layer is very 
dark brown and very dark grayish-brown sandy loam 


LINN COUNTY, IOWA 15 


about 17 inches thick. The upper part of the subsoil is 
dark-brown and dark yellowish-brown, friable sandy 
loam that grades to firm sandy clay loam in the lower 
part. The substratum, at a depth of 34 inches, is dark 
yellowish-brown loamy sand and shattered limestone. 
Hard limestone bedrock is at a depth of 36 inches. 

Bertram soils have low to very low available water 
capacity. They have moderately rapid permeability in 
the upper part of the profile and moderately slow per- 
meability in the clayey residuum. They are very low in 
available nitrogen, phosphorus, and potassium. "These 
soils are acid where they have not been limed within 
the last 2 or 3 years. 

These soils aré suited to row crops if they are ргор- 
erly managed. They are dronghty and are subject to 
both soil blowing and water erosion. 

Representative profile of Bertram sandy loam, 2 to 5 
percent slopes, in n cultivated field, 520 feet east and 
720 feet south of the northwest corner of SE145W4 
sec, 1, Т. 86 N., R. 6 W.: 


Ар—0 to 8 inches, very dark brown (10YK 2/2) sandy loam; 
very weak cloddy, breaking to weak, fine, granular 
structure; very friable; neutral; abrupt boundary. 

AS—S to 17 inches, very dark brown (10ҮП 2/2) and very 
dark grayish-brown (10YR 3/2) sandy loam; very 
weak, flne, subangular blocky structure; very friable; 
slightly acid; gradual boundary. 

D21—17 to 27 inches, dark-brown (IOYR 3/3) and dark 
yellowish-brown (10YR 4/4) sandy loam, brown 
(10YR 4/3) when kneaded; very weak, coarse, sub- 
angular blocky structure; very friable; medium 
acid; clear boundary. 

B22—21 to 30 inches, dark yellowish-brown (10YR 4/4) heavy 
sandy loam; weak, шейни, subangular blocky 
structure; friable; medium acid; clear boundary. 

JTR23t 一 30 to 34 inches, dark yellowish-brown (1UYR 4/4) 
sandy clay loam; moderate, fine, subangular blocky 
structure; firm; thin discontinuous clay films; med- 
ium acid; abrupt boundary. 

1101—34 to 36 Inches, dark yellowish-brown (10YR 4/4) 
loamy капа, some hard limestone fragments № to 
1 inch in diameter; fragments as much йз 50 percent 
of volume; mildly alkaline. 

11R2—36 inches, hard Hmestone bedrock. 


The solum typically is about 30 inches thick, but ranges 
from 20 to 40 inches In thickness, Thickness of the solum 
and depth to limestone bedrock commonly decrease ns sloj 
increases. The Ap or А1 horizon Is very dark brown (10YR 
2/2) or very dark grayish brown (10ҮК 3/2). Тһе А horizon 
ranges from 14 to 20 inches in thickness, The B2 horizon has 
а hue of 10YR, а value that ік dominantly З to 5, and a 
chroma of 3 or 4. 'The B2 horizon typically 15 sandy loam but 
ranges to light sandy clay loam, The ИВ horizon, ог the 
residuum, ranges from 2 to 6 inches іп thickness and from 
sandy clay loam to clay. Reaction is medium acid to strongly 
acid in the most acid part of the solum. 

Bertram solls are associated with Dickinson, Kenyon, 
Olin, Rockton, and Sparta solls They are underlain by lime- 
stone at a depth of tesk than 40 Inches, but Dickinson, 
Kenyon, Olin, and Sparta soils are пог. They contain more 
bund in the В horizon than Rockton solls. 


Bertram sandy loam, 2 to 5 percent slopes (8098).— 
This soil is on convex ridges and short side slopes on 
uplands and in benchlike areas, It is commonly asso 
ciated with Dickinson, Kenyon, Rockton, and Sparta 
soils. It hus the profile described as representative for 
the series. 

Included with this soil in mapping are small areas of 
soils that are nearly level. Areas of soils that have a 
thinner surface layer and a lighter colored surface 


and subsurface layer than this Bertram soil are includ- 
ed. Also included are a few spots where limestone out- 
crops are on the surface, 

his soil is not well suited to row crops because of 
droughtiness, It is subject to soil blowing 1f the surface 
layer is left unprotected. Capability unit IVs-1; wood- 
land suitability group 3. 

Bertram sandy loam, 5 to 9 percent slopes (002C].— 
This soil is on short side slopes and narrow ridges on 
uplands und in benchlike areas. It is downslope from 
less sloping Bertram soils and is commonly associated 
with Dickinson, Olin, Rockton, and Sparta soils. Tt has 
a profile similar to the one described ая representative 
for the series, but the surface layer is not so dark or 
so thick. The plow layer is a very dark grayish-brown, 
very friable sandy loam. 

neluded with this soil in mapping are areas of mod- 
erately eroded soils thut ure lower in content of organic 
matter and in available nitrogen than this Bertram soil. 
Also included are a few spots where limestone outcrops 
are on the surface. 

This soil is not well suited to row crops because of 
droughtiness. It is subject to soil blowing and water 
erosion if it is eultivated. Capability unit IVs-1; wood- 
land suitability group 3. 


Bertrand Series 


The Bertrand series consists of well-drained soils 
that formed in silty alluvium. These soils are nearly 
level and gently sloping on stream benches near major 
streams. Native vegetation was trees. 

In u representative profile the surface n is dark 
grayish-brown silt loam about 7 inches thick. The sub- 
soil is about 28 inches thick. It is brown, dark yellowish- 
brown, and yellowish-brown, friable silt loam, The sub- 
stratum, at a depth of 45 inches, is yellowish-brown, 
stratified coarse sandy loam and silt loam. 

Bertrand soils have moderate permeability and high 
available water capacity. These soils are very low in 
available nitrogen und potassium and medium іп avail- 
able phosphorns. They are acid where they have not 
been limed within the last 5 years. 

These soils are well suited to row crops, but good 
management is needed to maintain good production. 

Representative profile of Bertrand silt loam, 0 to 9 
reeht slopes, in an idle field, 442 feet north and 78 
eet east of the southwest corner ої NW1⁄SW1⁄ sec. 29, 
Т. 88 N., R. 6 W.: 


Ab- to 7 Inches, dark grayish-brown (10YR 4/2) and light 
brownish-gray (10YR 6/2, dry) silt loam; some 
brown (10YR 4/3) material from B1 horizon; cloddy, 
breaking to weak, fine, granular structure; friable; 
neutral; abrupt boundary. 

B1—7 to 11 inches, brown (10YR 4/3) silt loam; wenk, fine, 
subangular blocky structure; friable; few, dis- 
continuous, lightgray (10YR 7/1, dry), grainy cont- 
ings; slightly acid; gradual boundary, 

B2t—11 to 19 inches, dark yellowish-brown (10YR 4/4) 
heavy silt loam; brown (10YR 4/3) ped exteriors; 
weak, medium, subungular blocky structure; friable; 
few, thin, discontinuous, dark-brown (10ҮН 3/3) 
clay films; thin, discontinuous, light-gray (10YR 7/1, 
dry), grainy coatings; slightly acid; gradual bound 


ary. 
B22t—19 to 33 inches, yellowish-brown (10YK 5/6) heavy 
silt loam: dark yellowish-brown (10YR 4/4) ped 
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exteriors; moderate, medium, subangulnr blocky 
structure; friable; discontinuous dark-brown (10ҮН 
3⁄3) clay films; nearly continuous, light-gray ПОУВ 
1/1, dry), grainy coatings; slightly acid; gradual 
boundary, 

BSt—33 to 45 inches, yellowlsh-brown (10YK 5/6) medium 
silt lonm; dark yellowish-brown (10YR 4/4) ped 
exteriores; weak, coarse, prismatic structure brenk- 
ing to weak, coarse, subangular blocky structure; 
friable; sand inereases as depth inereasos; few, 
pateby, dark-brown (10YR 3/3) clay films on prisms 
and in root channels; few black oxide concretions ; 
strongly acid; gradual boundary, 

С--45 (о 60 Inches, yellowish-brown (one 5/1) stratified 
coarse sandy loam and silt loam; few, medium, dis- 
tinct, grayish-brown (10YR 2/2) mottles: massive: 
very friable; common black and dark-brown oxide 
concretions ; some gravel 2 millimeters in diameter in 
lower part of horizon; strongly acid, 

The solum ranges from 40 to 60 inches or more in thick. 
hess, nnd depth to stratified loamy material ranges from 
about 42 to 50 inches, The Ap horizon 1з dark grayish brown 
(10YR 4/2) or brown (10YR 4/3). Where present, the A1 
horizon is very dark gray (10YR 3/1) or very dark grayish 
brown (10YR 3/2). It ranges from З to Ú inches іп thickness, 
Where present, the А2 horizon із brown (10YR 4/3 or 5/3). 
It generally is û to 5 inches thick, and іп places it Is wholly 
incorporated. Into the plow layer, Tho E horizon has a hue 
of 10YK, n value of 4 or 5, and a chroma of 3 to 8; it is 
free of low-chroma mottles, The B2 horizon ranges from 
heavy silt loam (о lgbt sHty clay loam thar has а elay 
content of about У? te "S pereent, The C horizon is similar 
in color to the ИЗ and B3 horizons and ranges from silt loam 
to stratified layers of silt loam and sandy Inam. ТЕ hax course- 
textured. loamy жилий or xand at а depth below 48 inches 
In көше places, Reaction ranges from medium acid to strongly 
acid in the most acid part of the solum. 

Bertrand solls formed In material similar to that in whieh 
Richwood, Tell, Waukegan, and Whittier soils formed, They 
are associated with Atterberry solls on stream benches. They 
have a thinner, lighter colored А horizon than Richwood 
aud Waukegan soils, Bertrand solls contain less sand im the 
lower part of the B horizon and are deeper over contrasting 
textures than Tell and Whittier soils, They have а browner 
В horizon aud аге better drained than Atterberry sotis, 


Bertrand silt loam, 0 to 2 percent slopes (/73A).—' This 
soil is on benches near major streams. It commonly is 
below Fayette soils and adjacent to gently sloping Bert- 
rand soils. It is also associated with Atterherry soils 
on stream benches and with Tell soils. The profile of 
this soil is the one described as representative for the 
series. 

Included. with this soil in mapping are small areas 
of soils that contain more clay in the subsoil than this 
Bertrand soil and a few areas that have coarse-textured 
material at a depth of less than 40 inches. 

This soil is well suited to intensive use for row crops. 
Because the content of organic matter is very low, the 
surface layer tends to seal and crust. Capability unit 
1-1: woodland suitability group 4. 

Bertrand silt loam, 2 to 5 percent slopes |7938). - 
This soil is on benches near major streams. It commonly 
is below Fayette soils and is adjacent to Atterberry soils 
on stream benches and to Tell soils, The plow layer ія 
dark grayish-brown silt loam that is lighter colored 
when dry. It is low in content of organic matter. 

Included with this soil in mapping are small areas 
of soils that contain more clay in the subsoil than this 
soil or that have coarser textured material at а depth 
of less than 40 inches. 


This soil is well suited to row crops if it is well man- 
aged, but it is subject to erosion if it is cultivated. In 
some places terraces are diflieult to construct because 
slopes are short and irregular. Capability unit Пе-1; 
woodland suitability group 4. 


Burkhardt Series 


The Burkhardt series consists of excessively drained 
soils that formed in 10 to 20 inches of sandy loam and 
underlying gravelly loamy sand and sand. "These soils 
are gently sloping (о moderately steep and аге on stream 
benches, convex high knolls, and side slopes on uplands, 
Native vegetation was prairie grasses, 

In а representative profile the surface layer is very 
dark brown to very dark grayish brown sandy loam 
about 10 inches thick. The subsoil is about 90 inches 
thick. It is dark-brown light sandy loum in the upper 
5 inches and brown gravelly loamy sand and strong- 
brown gravelly sund in the lower 15 inches. The = 4 
stratum. is brown and strong-brown gravelly sand. 

Burkhardt soils have very low available water en- 
pen у and very rapid permeability. These soils are very 
ow im available nitrogen, phosp horus, and potassium. 
They are acid where they have not been limed within 
Ше last 3 years. 

These soils can be used for row crops if they are 
properly managed, but they are droughty, even in көлге 
of average rain, ^ š 

Representative profile of Burkhardt gandy loam. 9 
to 9 percent slopes, in a cultivated field, 1.030 feet west 
and 40 feet south of the northeast corner of N ESE 
sec. 30, Т. 86 N., R. 7 W.; і 


Ap—0 to 7 inches, very dark brown UOYR 2/2) heavy sandy 

loam; weak eloddy, breaking to weak, fine, granular 
2 _ Structure; friable; strongly acid; ubrupt boundary. 

A3—7 to 10 Inches, very dark grayish-brown (10YR 8/2) 
sandy loam; very dark brown (10YR 2/2) ped 
exterlory; weak, tine to medium, subangular Mocky 
structure; friable; strongly acid: gradual boundary, 
to 15 inches, dark-brown (lOYR 3/3) light sandy 
loam; weak, medinm, subangular blocky structure; 
friable; strongly acid; gradual boundary. 

HB?t—15 to 27 inches, brown (7.5YR 4/4) gravelly loamy 
sand; weak, course, subangular blocky structure; 
clay bridging between sand grains; very friable; 
medium acid; gradual boundary. 

1830-07 to 30 inches, stronz-brown (ТУН 5/6) gravelly 
sand; very weak, coarse, subangular blocky strus 
ture; very friable; clay bridging between sand grains: 
medium acid; clear boundary. 

110 30 to 60 inches, brown (7.5YR 4/4) and strong-brown 
(7.5YR 5/6) graveliy sand; single grain; loose; 
medium geld. 


The solum ranges from about 20 to 30 inehes in thickness, 
and depth to contrasting texture ranges from 10 to 20 inches. 
The Al or Ap horizon ranges from very dark brown (10YR 
2/2) to very dark grayish brown (10YR 5/2) and from 7 to 
15 inches in thickness. The A horizon typleally is sandy loam, 
but it ranges to light loom and gravelly sandy loam, The 
B2 horizon ranges from light sandy loam to gravelly loamy 
хамі or sand, Reaction ranges from medium acid to very 
strongly acid in the most acid part of the solum. 

Burkhardt soils nre associated with Dickinson, Flagler, 
Sattre, Sande. Sparta, Wapsie, and Waukee soils. They иге 
shallower to coarse sand and gravel than all these solls, and 
they have a coarser textured A horizon than Sattre, Saude, 
Wapsiv, and Waukee solls. They contain more coarse sand 
ra gravel throughout the solum than Dickinson and Sparta 
ко 
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Burkhardt sandy loam, 2 to 9 percent slopes (2850). — 
This soil is on stream benches and ridges and side slopes 
on uplands. It is commonly associated with Dickinson, 
Flagler, Saude, Sattre, Wapsie, and Waukee soils ог 
more sloping Burkhardt soils. It is also associated with 
Bassett and Kenyon soils on uplands. The profile of 
this soil is the one described as representative for the 
series. 

Included with this soil in mapping are some areas 
of eroded soils where the surface layer is thinner and 
lighter colored than that of this soil and the content 
of organic matter is lower. Also included ure small 
areas where gravel outerops are on the surface. These 
areas are indiculed on the soil map by spot symbols. 
They are more dronghty and less productive than this 
soil. 

This soil is not well suited to row crops. It is exces- 
sively drained and droughty and is subject. to soil blow- 
ing and water erosion if if is cultivated. Crop produe 
tion depends on the amount and timeliness of rain. Ca- 
pability unit IVs 1; woodland suitability group 1. 

Burkhardt sandy loam, 9 to 14 percent slopes, mod- 
erately eroded (285D2).—This soil is on side slopes and 
escurpments of stream benches. It is also on side slopes 
and ridges on uplands. It is commonly associated with 
Dickinson, Flagler, Saude, and Sparta soils or less slop- 
ing Burkhardt soils. It is also associated with Dassett 
and Kenyon soils on uplands. This soil has а profile 
similar to the one described as representative for the 
series, but the dark surface layer is thinner and gravel 
is at a shallower depth. 

Included with this soil in mapping are areas of se- 
verely eroded soils where the surface layer is thinner 
and ‘lighter colored than that of this soil. nnd fer- 
tility and the content of organic matter are lower. Also 
included are small areas where gravel outerops are on 
the surface. These areas are indicated on the soil map 
by a special symbol, These areas are more droughty 
and less productive than this soil. 

This soil is better suited to hay and pasture than to 
row erops. It is excessively drained and droughty. It is 
subject to soil blowing and water erosion if it is culti- 
vated. Capability unit VIs 1; woodland suitability group 
1. 


Chelsea Series 


The Chelsea series consists of excessively drained 
soils that formed dominantly in sand deposited by wind. 
These soils are generally nearly level to very steep on 
ridges and side slopes on uplands, but in a few areas 
they are nearly level to moderately sloping on stream 
benches. In the areas on stream benches, the sand is 
coarser textured than that in other areas and in places 
it contains some gravel at a depth below 4 feet, Native 
vegetation was trees. 

In a representative profile the surface layer is very 
dark gray to very dark grayish-brown loamy fine sand 
and fine sand about 7 inches thick. It is underlain by 
brown, yellowish-brown, and light yellowish-brown fine 
sand. Very thin bands of brown light sandy loam are 
below a depth of 40 inches. 

Chelsea soils have rapid permeability und very low 
available water eapacity. "These soils nre very low in 


available nitrogen, phoephorem, and potassium, "They 
are acid where they have not been limed within the last 
З or 4 years. 

These soils are better suited to permanent pasture, 
woodland, and wildlife habitat than to most other uses. 

Representative profile of Chelsea loamy fine sand, 2 
to 9 percent slopes, in а south-facing, convex area in a 
woodlot, 200 feet north and 60 fect east of the north- 
east corner of SW1⁄SE1⁄4 кес. 27, Т. 56 N., R. 6 W.: 

А11--4 to 1 inch, very dark gray (10YR 3/1) loamy une sand, 
grayish brown (ІШҮК 2/7) dry; weak, fine, granular 
structure; very friable; much decomposed leaf litter 
and many fine roots; slightly acid; abrupt boundary. 

A12—1 to 4 inches, very dark grayisl-brown (10YR 3/2) 
loamy fine sand, grayish brown (10YR 5/2) dry; 
single grain; loose; medium acid to strongly acid; 
clear boundary. 

AC—4 to 7 inches, dark grayist-brown (ПОН 4/2) amd very 
dark grayish-brown (10YK 3/2) une sand; light 
brownish gray (10YR 6/2) dry; single grain; loose; 
strongly meld; gradual boundary. 

C1—7 to 10 inches, brown (CIOYR 4/3) flne sand, pale brown 
(10YR 6/3) dry; single grain moist and very weak, 
subanzular blocky structure dry ; loose ; strongly acid; 
gradual boundary. 

Сә 15 to 36 inches, vellowish-brown (10ҮҚ 2/4) fine sand; 
single grain: loose: some sand grains are dark brown; 
strongly acil; gradual boundary. 

сопе to 70 inches, Иши yellowlsh-brown (10YR 6/4) 
flne sand; single grain; loose; 12. to Sinch brown 
(7.5YR 4/4) light sandy loam bands at depths of 43, 
49, 53, 59, and 67 inches; strongly acid. 


The solum ranges from 4 feet то many feet in tnlekness. 
In uncultivated arcas the solum ranges from very dark gray 
OOYR 3⁄1) to very dark grayish brown (10YR 3/2) and ін 
3 to 5 feet thick, The Ap horizon ік dark grayish brown 
(10ҮН 4/2), dark brown (10YR 3/3), or brown (10YR 4/3). 
The A horizon ranges from loamy fine sand to fine sand. 
The CEB horizon consists of lamellae M inch to 2 inches іп 
thickness, It bas а hue of 7.5YR or 10YR and a value and 
chroma of 3 ог 1, Depth to the uppermost lamella ranges 
from 3 to 4 feet. Reaction is strongly acid to medium acid 
in the most gold part of the solum. 

Chelsea воћа formed in material similar to that іп whieh 
Dickinson, Lamont, and Sparta копа formed. Chelsea soils 
have a higher sand content In the upper З feet than Lamont 
wolle, and they have a thinner, lighter colored А horizon 
than Sparta soils, Chelsean soils have more sand in the upper 
part of the solum and a lighter colored A horizon than Dickin- 
коп solls. 


Chelsea loamy fine sand, 0 to 2 percent slopes (63А).— 
This soil is on uplands and stream benches. In many 
places it is adjacent to more sloping Chelsea soils and 
to Lamont soils. The largest areas are on stream benches. 
In these areas the sand is coarser textured than that in 
other areas, and some gravel is below a depth of about 
3 feet. Where cultivated, this soil typically has a dark 
gravish-brown plow layer. In uncultivated areas the 
surface layer is very dark gray or very dark grayish- 
brown. 

Included with this soil in mapping are some areas 
of sand blowouts. These areas are indicated on the soil 
шар by а special symbol. The areas of sand blowouts 
are very erodible and need additional plant cover to 
prevent further erosion. 

This soil is not well suited to row crops. It is exees- 
sively drained and very droughty. In years when rain- 
fall is very timely and above normal, crop production 
із greatly improved. Capability unit IVs-1; woodland 
suitability group 2. 
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Chelsea loamy fine sand, 2 to 5 percent slopes (638). — 
This soil typically is on ridges and side slopes on up- 
lands, but a few areas are on stream benches. It is com- 
monly adjacent to more sloping Chelsea soils and to La- 
mont soils. In cultivated areas the plow layer is typical- 
ly dark grayish brown when moist and lighter colored 
when dry. 

Included with this soil in mapping are small areas 
where the surface layer is sandy loam. Also included 
in some sand blowouts, and these areas are indicated on 
the soil map by a special symbol. The areas of sand 
blowouts are very erodible and need additional plant 
cover to prevent further erosion. 

This soil is not well suited to row crops. It is execs 
sively drained and very droughiy. Crop production de- 
pends on the amount and timeliness of rain. Capability 
unit IVs-1; woodland suitability group 2. 

Chelsea loamy fine sand, 5 to 9 percent slopes (43C).— 
This soil typically is on moundlike ridges and side 
slopes on uplands, but a few areas are on stream benches. 
It is commonly adjacent to more sloping Chelsea soils 
and to Lamont өлік The profile of this soil із the опе 
deseribed as representative for the series, In cultivated 
areas the plow layer is dark grayish brown or brown. 

Included with this soil in mapping are small areas of 
soils where the surface layer is sandy loam. Also in- 
cluded in places are areas of sand blowouts, and these 
areas are indicated on the soil map by a special symbol. 

This soil is not well suited to row crops. It is low in 
fertility and very droughty. Capability unit IVs-1; 
woodland suitability group 2. 

Chelsea loamy fine sand, 9 to 18 percent slopes (430). 
This soil is on side slopes on uplands and is adjacent to 
more sloping Chelsea soils. In uncultivated areas it has 
u thin, very dark gray to very dark grayish-brown sur- 
face layer. In some wooded areas this soil has as much 
аз 115 inches of leaf litter on the surface. In cultivated 
areas the plow layer is dark grayish brown or brown. 

Included with this soil in mapping are some areas 
of sand blowouts and outcrops of limestone, which are 
indicated on the soil map by special symbols, The areas 
of sand blowouts are very erodible and require addi- 
tional plant cover to prevent further erosion. The lime- 
stone interferes with farming. 

Permanent pasture, hay, timber, and wildlife habitat 
are better uses for this soil than row crops. This soil 
is excessively drained and droughty. If the surface 
layer is left unprotected, it is subject to soil blowing 
and water erosion. Capability unit VIS 1; woodland 
suitability group 2. 

Chelsea loamy fine sand, 18 to 30 percent slopes 
(63F).This soil is in irregularly shaped, convex areas on 
uplands, It is commonly associated with less sloping 
Chelsea soils and, in places, with Fayette and Lamont 
soils. The color of the surface layer ran from verv 
dark gray in areas that are uncultivated to brown in 
areas that are eroded, In some wooded areas, this soil 
has 115 inches of leaf litter on the surface. 

Included with this soil in mapping are areas of cul 
tivated soils in which nearly d o the surface layer 
has been removed by soil blowing or water erosion. 
These soils are lower in fertility and content of organic 
matter than this soil. Also included are areas of sand 
blowouts which are indicated on the soil map by a spe- 


cial symbol. The areas of sand blowouts are very ero- 
dible and require additional plant cover to prevent fur- 
ther erosion. 

This soil is better suited to woodland and wildlife 
habitat than to most other uses. Because slopes are steep, 
many areas that are ped Are diflicult to renovate 
with use of regular farm machinery. Capability unit 
Vlls-1; woodland suitability group 2. 

Chelsea-Lamont-Fayette complex, 5 to 9 percent 
slopes (2¥3C),—This complex consists of about 40 percent 
Chelsea soils, about 30 pereent Lamont soils, and about 
30 percent. Fayetie soils. It is on ridgetops and side 
slopes on uplands, mainly bordering Cedar and Wap- 
sipinicon Rivers and Buffalo Creek. These soils have 
the profiles deseribed as representative for their re- 
Spective series, 

Most areas of these soils are in pasture or timber, 
If these soils are well managed, they are moderately 
well suited to row crops. Production depends on the 
amount and timeliness of rain. All these soils are sub- 
ject to erosion, and the Chelsea and Lamont soils are 
quite droughty. Terraces are suitable in a few areas 
where the Fayette soils predominate, but topography is 
generally not uniform, and construction of terraces is 
E Capability unit IIIe-3; woodland suitability 
group 9. 

Chelsea-Lamont-Fayette complex, 5 іп 9 percent 
slopes, moderately eroded (293C2).—This complex con- 
sists of about 40 percent Chelsea soils, about 30 percent 
Lamont. soils, and about 30 percent Fayette soils. It 
is on ridgetops and side slopes on uplands bordering 
the Cedar and Wapsipinicon Rivers and Buffalo Creek. 

The Fayette soil has a profile similar to the one de- 
seribed as representative for the Fayette series, but the 
surface layer is browner and the content of organic 
matter is lower. The Chelsea and Lamont soils have a 
profile similar to the one described as representative 
for their respective series. 

Included with these soils in mapping are some areas 
of severely eroded soils that are indicated on the soil 
map by a spot symbol. In these areas the yellowish- 
brown subsoil is exposed at the surface, and fertility and 
the content of organic matter is lower than in the soils 
of this complex. Also included in places are areas of 
sand blowouts, and these areas are indicated on the 
soil map by a spot symbol. These areas are droughty 
and less productive than the surrounding soils, 

These soils are moderately well suited to row crops 
if they are well managed, Irregular topography and 
sandy areas make construction of terraces diffienlt. This 
complex is subject to further erosion, and the Chelsea 
and Lamont soils ure droughty. Capability unit Ше 3; 
woodland suitability group 2. 

Chelsea-Lamont-Fayette complex, 9 to 18 percent 
slopes (2930)—This complex consists of about equal 
amounts of Chelsea, Lamont, and Fayette soils. It is 
on uplands and borders Cedar and Wapsipinicon Rivers 
and Bullalo Creek. 

Most areas of these soils are in timber or pasture, 
und the soils are better suited to this use than to row 
crops. Row erops generally are grown only to reestablish 
grass-legume hay and pasture. Pasture-carrying capa- 
city depends on the amount and timeliness of rain. These 
soils are subject to erosion, and Chelsea and Lamont 
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soils are droughty. Capability unit VIe-1; woodland 
suitability group 9. 

Chelsea-Lamont-Fayette complex, 9 to 18 percent 
slopes, moderately eroded (29302).— This complex con- 
sists of about equal amounts of Chelsea, Lamont, and 
Fayette soils, These soils are on uplands bordering Cedar 
and Wapsipinicon Rivers and Buffalo Creek. In areas 
of these soils that are cultivated, erosion has removed 
mrt of the surface and subsurface layers. The plow 
ayer is lighter colored and lower in content of organic 
awe and in fertility than soils in the uneroded com- 
plex. 

Included with these soils in mapping are some areas 
of severely eroded soils where yellowish-brown subsoil 
is exposed at the surface. These soils are lower in con- 
tent of organic matter and in fertility than the soils in 
this complex, These areas are indicated on the soil map 

a special symbol. 

This complex is better suited to permanent pasture 
and timber than to row crops. Row crops generally are 
grown only when pastures need to be renovated. Pasture- 
carrying capacity depends on the amount and timeliness 
of ruin. Capability unit VIe-1; woodland suitability 
group 2. 

Chelsea-Lamont-Fayette complex, 18 to 30 percent 
slopes (293f).— This complex consists of about equal 
amounts of Chelsen, Lamont, and Fayette soils It ix 
on uplands bordering Cedar and Wapsipinicon Rivers 
and Buffalo Creek. 

Most areas of these soils are in timber or pasture. 
These soils are better suited to pasture, һау, and wild- 
life habitat than to most other uses. Renovation of pas- 
tures is diflicult because of steep slopes. Pasture-carry- 
ing capacity depends on the amount and timeliness of 
ruin. Capability unit VIIe-1; woodland suitability 
group 9. 

Chelsea-Lamont-Fayette complex, 18 to 30 percent 
slopes, moderately eroded (273F2)—This complex con- 
sists of about equal amounts of Chelsea, Lamont, and 
Fayette soils. These soils are on uplands bordering Ce- 
dar and Wapsipinicon Rivers and Buffalo Creek. They 
have been or are under cultivation, and erosion has re- 
moved part of the surface and subsurface layers, They 
are lower in content of organie matter and in available 
nitrogen than soils іп the uneroded complex. 

Included with these soils in map ing are small areas 
of severely croded soils where ye сді, Жалдың subsoil 
is exposed at the surface. These soils are lower іп соп- 
tent of organic matter than the soils in this complex. 
These small areas are indicated on the soil map by a 
special symbol for severe erosion. 

These soils are not suited to row crops. They are bet- 
ter suited to pasture, timber, and wildlife habitat. They 
are subject to further erosion, and Chelsea and Lamont 
soils are droughty. In many areas safe renovation of 
pastures with use of farm machinery is difficult. because 
of steep slopes. Pasture-carrying capacity depends оп 
the amount and timeliness of rain, Capability unit VIe- 
1; woodland suitability group 2. 


Clyde Series 


The Clyde series consists of poorly drained, nearly 
level to gently sloping soils in drainageways and in 


low, concave areas өп uplands, These soils formed in 
24 to 50 inches of moderately fine textured and medium- 
textured material and underlying friable or firm glacial 
till or stratified valley fill. A band of pebbles common! 
separates the glacial till and the overlying material, 
Rocks and boulders are on the surface or throughout 
the subsoil in some places. Native vegetation was grasses 
and sedges. 

In a representative profile the surface layer is black 
and very dark gray silty clay loam abont 21 inches 
thick. The upper part of the subsoil, to a depth of 41 
inches, is olive-gray, mottled, friable heavy loam that 
hus strata of loumy sand that contains а few pebbles. 
The lower part of the subsoil and the substratum, to a 
depth of 60 inches is mottled olive-gray and yellow- 
ish-brown, mottled firm loam. 

Clyde soils have high available water capacity, They 
are moderately permeable but are wet because ої hill- 
side secpage from Floyd and Kenyon soils, which are 
commonly upslope. This wetness causes a variable but 
high water table in the Clyde soils. These soils are 
low to medium in available nitrogen, very low in avail- 
able phosphorus, and very low in available potassium. 
In most places they are neutral in reaction and lime 
із not needed, 

Where these soils are drained, they are commonly 
used for intensive row cropping. Other areas are in per- 
manent pasture or are idle. 

Representative profile of Clyde silty clay loam, in a 
permanent pasture, 335 feet north and 115 feet west of 
i Y Ped corner of NW1⁄SE1⁄ sec. 96, T. 86 N., 
t6 W.: 


А1--0 to 16 inches, Маек (10YR 2/1) silty clay loam; weak, 
fine, granular structure; friable; neutral; gradual 
boundary, 

AS-—16 to 21 inches, very dark gray (10YR 3/1) silty clay 
loam; common, tine, distinct, ollve-brown (25Y 4/4) 
mottles; weak, fine, subangular blocky structure; 
friable; neutral; gradual boundary. 

215- to 28 inches, olive-grny (SY 5/2) henvy lonm; gray 
(5Y 2/1) ped exteriors: common, fine, distinct, light 
olive-brown (2,5Y 4/1) mottles; weak, Пие, sub- 
angular blocky structure; friable; few black oxide 
conervilons; пишігиї ; geodon) boundary, 

20—25 to 41 inches, olivegray (SY 5/2) heavy loam} 
many, fine, distinet, yellowixh-brown (10YR 5/6) 
mottles; weak, medium, subangular blocky structure ; 
friable; few black oxide concretions; Tinch strata 
of mottled yellowieh-brown (10YR 5/6) and olive- 
brown (2.5Y 4/4) loamy sand containing а few 
pebbles 2 millimeters іп diameter; neutral; gradual 
boundary. 

HB31—41 to 52 inches, mottled olivegray (SY 5/2) and 
yellowlsh-brown (10YR 5/6) heavy loam: weak, 
coarse, prismatic structure; firm; 1-inch strata of 
loamy sand containing some pebbles 2 millimeters 
in diameter at a depth of 46 to 47 inches; neutral; 
gradual boundary. 

ИС — to 60 inches, mottled оПуечитау (SY 5/2) and yelow- 
ish-brown (10YR 5/6) heavy loam: massive; firm? 
neutral. 


The solum typically is more than 42 inches thick but 
ranges from 18 to 60 inches or more in thickness, Depth ta 
erosion sediment over glacial till is typically 36 to 42 inches 
but ranges from 18 to 60 inches. The A horizon ranges from 
nbout 20 to 24 Inches іп thickness, It ranges from silly clay 
loam or clay loam to silt loam or loam, The В horizon 
commonly is clay loam or loam, but in places the В horizon 
consists of layers of silty clay loam and sandy loam, typically 
less than 6 Inches thick. Reaction is typically neutral through. 
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out the solum but ranges to slightly acid in the most acid 
mrt, 

; Clyde soils are associated with Floyd solls sml are In the 
same drainage class ns Marshan, Mnxñeld, and Tripoli soils. 
They are more poorly drained and have a grayer B horizon 
than Floyd soils and they are more stratified and deeper 
ever ИП than both Floyd and Герой soils, They are not 
underlain by кан инф gravel ак are Marshan soils, They 
contain more sand in the upper part of the B horizon than 
Maxtield soils. 


Clyde silty clay loam (0 to 3 percent slopes) (84). 
This soil is in druinngewnys and in lower concave areas 
on uplands. In most. places it is adjacent to Floyd soils 
and is downslope from Kenyon soils. 

Included with this soil in mapping are a few small 
areas of soils that have slopes of more than 3 percent. 
Also included are some small, sandy areas and marshy 
spots that are indicated on the map by spot symbols. 
The marshy areas hinder farming operations, especially 
after periods of intense rain, 

This soil is well suited to intensive row crops if it is 
properly drained. It is wet because of seepage and run- 
off from soils upslope. Tilth is generally good. but this 
soil puddles if it is worked when wet. Because wetness 
is cnused in part by sidehill seepage, a drainage system 
that intercepts laterally moving water is more effective 
than other types. Stones and boulders are common in 
many areas and need to be removed before this soil 
can be cropped, Stones and boulders also interfere with 
tile installation at times. Capability unit ITw-1; wood- 
land suitability group 9. 

Clyde-Floyd-Schley complex, 1 to 4 percent slopes 
(3918).—This complex consists of about 40 percent Clyde 
soils, 30 percent Floyd soils, and 30 percent Schley soils. 
The percentage of Schley soils is greater in areas where 
soils adjacent to the complex have a higher content of 
sand. The soils in this complex are poorly drained and 
somewhat poorly drained. These soils are in small up- 
land drainagewnys and are associated with better 
drained and more sloping Bassett and Kenyon soils, 
In most places the Clyde soil is in the lower part of 
the drainageway and a band of the Floyd soil ius 
и. The Schley soil is commonly at the head of drainage- 
ways and typically is more acid than Clyde or Floyd 
soils, 

"These soils are suited to row crops if they are proper- 
ly drained, but many areas are left in waterways to 
prevent formation of gullies, Large boulders are com- 
mon, und they must be removed before the soils сап be 
cropped. Most of this complex is farmed with sur- 
rounding soils, beeause individual areas are generally 
too small to be cropped separately. These soils receive 
seepage and runoff from more sloping soils. Tile drain- 
age works well if outlets are suitable. Drainageways 
that have a high concentration of water should be in 
grass. Capability unit Ilw-1; woodland suitability 
group 9. 


Coggon Series 


The Coggon series consists of moderately well drained 
soils that formed in 14 to 24 inches of loamy material 
and underlying glacial till. These soils are moderately 
sloping and are on upland ridges and side slopes. Thie 
native vegetation was trees. 


SOIL SURVEY 


In a representative profile the surface layer is very 
dark gray loam about 4 inches thick. The subsurface 
layer is dark grayish-brown loam about 5 inches thick. 
The subsoil is about 51 inches thick. The upper 23 inches 
is brown and yellowish-brown loam. The next 9 inches 
is yellowish-brown, firm loam that contains mottles, The 
lower 19 inches is mottled vellowish-brown, light-gray, 
and light-brownish gray, firm loam. 

Coggon soils ave moderately permeable in the friable 
upper part of the subsoil and moderately slowly per- 
meable in the firm lower part. Water moves more rapid- 
ly in the loamy overburden than in the glacial till, and 
it accumulates at the glacial till contact, resulting in wet 
seepy spots in some years, These soils have high avail- 
able water capacity. They are very low to low in avail- 
able nitrogen, low in available phosphorus, and very 
low in available potassium. They contain little organic 
matter, except. іп the surface layer of undisturbed areas. 
They are acid where they have not been limed within 
the last 5 years. 

These soils are suited to row crops if they are properly 
managed, 

Representative profile of Coggon loam, 5 to 9 percent 
slopes, moderately eroded, in а cultivated field, 400 foot 
west and 100 feet south of the northeast corner of ХЕ 
Х\УМ sec. 12, T. 84 N., R. 8 W.: 


A1—0 to 4 inches, very dark gray (10YR 3/1) light loam; 
молк, One, granular structure; friable; slightly acid; 
clear boundary, 

A2— to 9 inches, dark grayish-brown (10YR 4/7) light 
loam; weak, thin, platy structure; friable; medium 
acid: clear boundary, 

B1—9 to 11 Inches, brown (10ҮП 2/2) loam; weak, fine, sub- 
angular blocky structure; frinble; medinm neid: 
gradual boundary, 

9211—14 to 24 inches, yellowishDbrown (10YIt 5/0) heavy 
loam; brown (10YR 5/3) ped exteriors: moderate, 
Пие, subangular blocky structure: friable; few, thin, 
discontinnons clay films; discontinuons, light-cray 
(УК 7/2, dry), grainy coatings; strongly acid; 
clear boundary. 

11H22t—24 to 32 Inches, yellowish-brown (ОУН 5/6) heavy 
loam that contains numerous pebbles; moderate, 
medium, subangular blocky structure; firm: thin dis- 
continuous eclny films; nearly continuous, light-gray 
(10YRE 7/2, dry), grainy coatings; numerous black 
oxide concretions; discontinuous band of pebbles at 
а depth of 25 to 26 inches; strongly acid; gradual 
boundary, 

HB23:1—32 to 41 inehes, yellowish-brown (10YR 5/0) heavy 
loam that contains some pebbles; common, fine, 
tlixtinet, grayish-brown (25Y 4/7) mottles and 
commen, distinct, light-gray (IOYR 7/2) mottles; 
weak, course,  prismatie structure breaking to 
moderate, medium, subangular blocky structure; 
firm; discontinuous clay films on surface of pods and 
іп root channels: numerous black oxide coneretions ; 
strongly acid; gradual boundary, 

ПВЦ to 60 inches, mottled yellowish-brown (10YR 5/6), 
light gray (ПОУК 7/2), and light brownish gray 
(2.5Y 6/2) heavy loam that contains some pebbles; 
weak, Coarse, prismatic structure; firm; few, thin, 
discontinuous clay films on surfaces of peds and in 
root. channels; numerous black oxide concretions; 
strongly acid. 


The solum typically is about 60 Inches thick but ranges 
from 20 to 70 inches in thickness. The АТ horizen їх © to 4 
Inehes thick and is commonly very dark gray ПОУЩ 3/1) 
or very dark кга ки brown (10YR 2/2). Where present, the 
Ap horizon typically is dark grayish brown (10YR 4/2) or 
brown (10YR 4/3). The АЗ horizon Is dark grayish brown 
(10YR 4/2), grayish brown (10ҮҢ 5/2), or brown (10YR 4/2 
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or 5/3). In somewhat eroded arens most of the A2 horizon 
is incorporated into the Ap horizon. The A horizon is typically 
шашу but ranges to silt loam that contains enough sand to 
have a gritty feel, The upper part of the B horizon ranges 
from brown (10YR 4/3) to yellowish brown (10YR 5/6). 
The lower part of the В horizon is yellowish brown (ТОК 2/4, 
5/6) or strong brown (7.5YR 5/6, 5/5), and mottles that 
have а chroma of 2 or lower inerease іп size and number 
ax depth increases below a depth of about 30 Inches. The 
B2 horizon commonly ік heavy loam but ranges to medium 
loam, light clay loam, or sandy clay loam. 

Coggon soils formed іп material similar to that in which 
Bassett, Kenyon, Oran, and Wanbeck soils formed. They 
have n thinner or lighter colored А horizon than Bassett and 
Kenyon soils, They have a browner H horizon and are better 
drained than Oran soils, Coggon soils contain more sand in 
the upper part of the solum and are shallower to glacial till 
than Waubeek soils, 


Coggon loam, 5 to 9 percent slopes, moderately 
eroded (302C2).—This soil is on convex ridges and side 
slopes, It commonly is adjacent to Bassett and Chelsea 
soris. 

Included with this soil in mapping are areas that 
have been little affected by erosion. These areas are in 
pnsture оғ woodland. 

This soil is suited to row crops when it is properly 
managed. It is subjeet to further erosion if it is cul- 
tivated. Because permeability in the loamy overburden 
differs from that in the underlying glacial till, water 
tends to accumulate at a depth of 18 inches and produces 
а temporary high water table, especially early in spring. 
Because adequate erosion control and drainage are diffi- 
cult, a combination of terracing and tile drainage ік 
needed in some places, Capability unit П1е-1; woodland 
suitability group 6. 


Colo Series 


The Colo series consists of poorly drained soils that 
formed in moderately fine textured alluvial deposits. 
These soils are nearly level and are on flood plains and 
in upland drainageways. Native vegetation was water- 
tolerant grasses and sedges, 

In a representative profile the surface layer is black 
silty clay loam about 28 inches thick, The next layer is 
very dark gray silly clay loam about 7 inches thick. The 
substratum, at a depth of 45 inches, is olive-gray silty 
clay loam that has light olive-brown to strong-brown 
mottles, 

Colo soils have moderately slow permeability and high 
available water capacity. They are low to medium in 
available nitrogen, medium in available phosphorus, and 
very low in available potassium. They generally are 
neutral to slightly acid and generally do not need lime. 

Areas of these soils that are not subject to overflow 
too frequently or are not cut up by old stream channels 
are suited to intensive row cropping. Areas that are 
frequently subject to overflow generally are in pasture. 

Representative profile of Colo silty clay Јошт, in a 
permanent pasture, 620 fect east and 100 feet south of 
the northwest corner of ЗЕМЗЕМ sec, 14, T. 82 X., 
R. 7 W.: 

А1 0 to 13 inches, Маск (N 2/0) silly clay loam; moderate, 
fine, granular structure; friable; slightly acid; 
gradual boundary. 

A1218 to 20 inches, black (N 2/0) silty olay loam; mod- 
erate, very fine, subangular blocky structure: fri- 
able; neutral; gradual boundary, 


А19--30 to 38 inches, Маск (N 2/0) silty clay loam; mod- 


erate, fine, prismatic structure breaking to moder- 
ate, medium, angular and subangular blocky struc- 
ture; firm; neutral; gradual boundary. 

AC—3S to 45 inches, very dark gray (10YR 3/1) silty clay 
loum; moderate, fine, prismatic structure; firm ; neu- 
tral; gradual boundary, 

Clg—45 to 53 inches, оНуе-ктау (5Y 5/2) light silty clay 
loum; few, fine, distinct, tight olive-brown (2.5Y 
5/4) то ок; weak, course, prismatic structure; 
firn; dark gray (10YR 4/1) coatings around old 
root channels; black (N 2/0) krotovinas about 2 
Inches in diameter; neutral; gradual boundary, 

C2g—53 to 61 inches, olive gray (5Y 2/2) light silty clay 
loam; many, fine, prominent, strong-brown (7.5YR 
5/0) шо Пе: massive; friable; neutral. 

The A horizon ranges from 26 inches to about o0 inches 
in thickness, The A horizon is black or very dark gray silty 
Фау loam. In the A horizon, value ік 2 or 8 amd chroma is 
б or 1. The upper 10 inches of the A horizon ranges to 
heavy silt loam, Below n depth ої 10 inches the clay content 
is commonly 30 to 35 percent, but thin layers that are 
ах much as 3% pereent иу, Colors that have й value of 2 ог 
$ extend to а depth of 36 inches or more, The С horizon 
has а hue of 25Y or SY, n value of 3 to 5, and a chroma 
of 1 or 2, but few to common highehroma mottles occur 
in some places In places sandy or gravelly horizons are 
below a depth of 48 inches, Reaction ік slightly acid to 
neutral throughout the solum, 

Colo soils are associated with Коли and Spillville soils 
und are in the same drainage class as Clyde and Marshan 
solls, Colo soils contain more clay and have а grayer С 
horizon than Kennebec and Spillville solls. which formed 
in similar material, They contain less sand and have а 
thicker А horizon than Clyde aod Мигећап soils, 

Colo silt loam, overwash (0 to 9 percent slopes 
(133.1 ].— Fhis soil is on flood plains and in narrow прай 
drainageways. It is commonly associated with Kennebec 
and Spillville soils on bottom lands, я 

The profile of this soil is similar to the one deseribed 
as representative for the series, but it has 6 to 20 inches 
of recent overwash over a black silt loam surface layer, 
The overwash is dark gray to dark-brown silt loam. 

This soil is well suited to row crops and сап be used 
intensively for that purpose, It is generally not so wet 
as Colo silty clay loam, which has по overwash. but it 
benefits from artificial drainage, Because the surface 
layer is silt loam, plowing is easier on this soil than on 
other Colo soils, and preparation of the seedbed is easier. 
Diversion terraces constructed on soils upslope protect 
this soil from siltation. Capability шиі Ilw-1; wood- 
land suitability group 9. 

Colo silty clay loam |133). “Тік soil is nearly level 
on flood plains and in narrow upland drainageways. It 
is assoviated with other bottom-land soils such as Spill- 
ville and Kennebec. ‘This soil has the profile described 
ав representative for the series. 

Included with this soil in mapping are small агол of 
soils that contain more elay in the subsoil than this soil, 
and they are a little wetter and do not drain so well. 
These soils commonly are іп depressions or potholes, 
and drainage is a severe limitation to their use. Open 
ditches ure needed in some places to remove surface 
water, because tile drainage does not function properly 
because of the fine-textured subsoil. Also included are 
areas of soils where the surface layer is thinner and 
darker colored than that of this soil. 

This soil is suited to intensive row crops if it is drained 
and protected from flooding. Areas that are frequently 
flooded are used mainly for pasture. This soil is wet as 
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a result of flooding, slow runoff, or a high water table. 
Plowing is difficult and is delayed at times because of 
excessive moisture, The soil puddles readily when wet 
and becomes cloddy and hard when dry. It generally is 
lowed in fall, when moisture conditions are more 
avorable. Capability unit Пу–1; woodland suitability 
group 9. 

Colo-Ely complex, 2 to 5 percent slopes |118). This 
complex consists of about 50 percent Colo soils, about 30 
pee Ely soils, and about 20 peel Judson soils. 

леве soils are poorly drained to somewhat poorly 
drained. They are along small streams on uplands. They 
are commonly associated with more sloping upland soils 
that are covered by loess. The Colo soils are nearer the 
stream channels or waterways and are bordered by a 
band of Ely soils. The Judson soils are above these two 
soils and border them. 

Included with these soils in mapping are areas of soils 
that have deposits of light-colored overwash 6 to 20 
inches thick. 

Most areas of these soils are cropped along with sur- 
rounding soils, because individual areas generally are too 
small to be cropped separately and because these areas 
are narrow and irregular in shape. The soils in this com- 
plex are generally wet because of overflow and seepage 
from more sloping soils. Drainageways that have a high 
concentration of water need (о be maintained in grass to 
help prevent gullying. Tile drainage is needed on each 
side of some drainageways to remove the excess water. 
Capability unit Пу 1; woodland suitability group 9. 


Dickinson Series 


The Dickinson series consists of well-drained to some- 
what excessively drained soils that formed in 94 to 36 
inches of sandy loam and underlying loamy sand and 
sand. These soils are nearly level to strongly sloping 
and are on uplands and on stream benches. Native vege- 
tation was prairie grasses, 

In а representative profile the surface layer is very 
dark brown to very dark grayish-brown fine sandy loam 
about 19 inches thick. Тһе subsoil is brown to dark 
yellowish-brown, very friable sandy loam that extends 
to a depth of 33 inches, The substratum is dark yellow- 
ish-brown (о yellowish-brown loamy fine sand that 
grades to fine sand. 

Dickinson soils have moderately rapid to rapid perme- 
ability and low available water capacity. These soils are 
low in available nitrogen and very low in available 
рне and potassium. They are acid where they 
rave not been limed within the last 2 or 3 years. 

These soils are suited to row crops if they are properly 
managed, but production depends on the amount and 
timeliness of rain. They are subject to both soil blowing 
and water erosion if vegetation is sparse. 

Kepresentative profile of Dickinson fine sandy loam, 
Š to 5 percent slopes, in a north-facing area in а culti- 
vated field, 186 feet west and 480 feet north of the 
southwest corner of МҮ МҮД sec. 15, T. 85 N., R. 
6 W.: 

AD 一 0 to б inches, very dark brown (10YR 2/2) fine sandy 
loam; weak cloddy, breaking to very weak, fine, 
granular structure; very friable; neutral; abrupt 
boundary. 


А12--0 to 15 inches, very dark brown (10YR 2/2) fine sandy 
loam; weak, very flne, granular structure; very fri- 
able; medium acid; gradual boundary. 

41-19 to 19 Inches, very dark graylsh-brown (10YKR 3/2) 
fine sandy loam; weak, medium, subangular blocky 
structure; very friable; medium acid; gradual 
boundary. 

B1—19 to 28 inches, brown (10YR 4/3) fine sandy loam; 
weak, medium, subangular blecky structure; very 
friable; medium acid; gradual bonndary. 

B2—2S to 33 inches, dark yellowleh-brown (lOYR 4/4) sandy 
loam; very weak, fine, subangular blocky structure: 
very friable; medium acid; gradual boundary, 

C1—33 to 44 inches, dark yellowish-brown (10YK 4/4) loamy 
fine sand; single grain; loose; medium acid; grad- 
ual boundary. 

C2—44 to TS Inches, yellowish-brown (10ҮН 2/0) fine sand; 
single grain; loose; medium acid, 

The solum ranges from 24 to 40 inches in thickness, Depth 
to loamy sand and sand is commonly 24 to 3û inches, and 
sand particles are dominantly fine and medium in size, The 
A horizon ranges from black (10Х 2/1) or vers dark 
brown (10YR 2/2) to very dark grayish brown (10YR 3/2 
in color and from 10 to 20 Inches іп thickness, The B horizon 
ranges from dark brown (10YR 3/3) to brown (1OYR 4/3) 
in the upper part to dark yellowish brown (10YR 4/4) and 
yellowish brown (10YR 2/4, 5/6) in the lower part. The С 
horizon ranges from loamy sand to fine sand. Reaction 
ranges from slightly acid to strongiy acid in the most acid 
part of the solum. 

Dickinson soils formed іп material similar to that іп which 
TLnmonr and Sparta soils formed. They are associated with 
Bertram, Kenyon, Olin, and Tama soils, They contain less 
sand in the A and В horizons than Sparta воћа and typically 
have a thicker, darker colored А horizon than Lamont soils. 
They contain more sand іп the lower horizons thun Kenyon 
апа Olin Soils, and they do not have glacial till in the 
lower part of the solum, They are not underlain by limestone 
bedrock, as nre Rertram soils. They contain more sand 
throughout the profile than Tama solls. 


Dickinson fine sandy loam, 0 to 2 percent slopes 
(175A).-This soil is on uplands and on stream benches. 
On uplands it is commonly associated with Kenyon and 
Sparta soils and more sloping Dickinson soils; on stream 
benches it is commonly adjacent to Flagler, Saude, and 
Sparta soils. The surface layer is very dark brown to 
very dark grayish-brown, very friable fine sandy loam 
ubout 20 inches thick. It is generally free of gravel, but 
in some areas small amounts are at a depth of less than 
40 inches, 

Included with this soil in mapping are small areas, 
especially on stream benches, where gravelly sand is 
below и depth of 40 inches, 

This soil is suited to row crops, and production can 
be good if rain is normal and timely. It is somewhat ex- 
cessively drained and is droughty in some years. It is 
subject to soil blowing if it is cultivated, Capability 
unit 1115-1; woodland suitability group 3. 

Dickinson fine sandy loam, 2 fo 5 percent slopes 
(1758).—This soil is in convex areas on uplands and stream 
benches. On uplands it is commonly associated with 
Kenyon, Olin, and Sparta soils and other Dickinson 
soils; on stream benches it is adjacent to Flagler and 
Sparta soils. The profile of this soil is the one deseribed 
us representative for the series. 

Included with this soil in mapping are small areas 
of soils that contain some gravel below a depth of 40 
inches, 

This soil is suited to row crops and production сап be 
коой if rain is normal and timely. It is somewhat ех- 
cessively drained and is droughty. It is subject to slight 
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soil blowing and water erosion if it is cultivated. Сара- 
bility unit IIIe 3; woodland suitability group 3. 

Dickinson fine sandy loam, 5 to 9 percent slopes 
(175C).—This soil is on convex ridges on uplands and 
stream benches. It is commonly associated with Ber- 
tram, Kenyon, Olin, and Sparta soils and less sloping 
Dickinson soils. The surface layer is very dark brown 
to very dark grayish-brown very friable fine sandy loam 
about 12 to 16 inches thick, 

Included with this soil in mapping are areas of mod- 
erately eroded soils that are lower in fertility and соп- 
tent of organic matter than this Dickinson soil. 

This soil is suited to row crops, and production can be 
good if rain is normal and timely. It is somewhat ex- 
cessively drained and is droughty. It is subject to slight 
soil blowing and water erosion if it is cultivated. Capa- 
bility unit IIle-3; woodland suitability group 2. 

Dickinson fine sandy loam, 9 to 14 percent slopes 
(175D).—This soil is on side slopes and ridges оп uplands 
and stream benches, It is commonly associated with Ken- 
yon, Olin, and Sparta soils and less sloping Dickinson 
soils. The surface layer is very dark brown to very dark 
grayish-brown fine sandy loam that is 10 to 16 inches 
thick. 

Included with this soil in mapping are areas of eroded 
soils that are lower in fertility and content of organic 
matter thun this Dickinson soil. Also included are a few 
small areas of soils where slope is steeper than 14 percent, 
and a few areas that have glacial till at a depth of about 
40 inches, 

This soil is excessively drained and droughty. It is not 
well suited to row crops, and production depends on the 
amount and timeliness of rain. Tt is subject. to slight soil 
blowing and water erosion. It is better suited to hay and 
basture than to row crops, Capability unit IVe 2; wood- 
and suitability group 3. 

Dickinson fine sandy loam, loam substratum, 2 to 5 
percent slopes (4098)—This soil is in convex areas on 
uplands, It is commonly associated with Kenyon, Olin, 
and Sparta soils and other Dickinson soils. The surface 
layer 15 very dark brown to very dark grayish brown 
very friable sandy loam about 20 inches thick, The sub- 
soil is brown sandy loam that extends to a depth of about 
40 inches and is underlain by loam glacial till, 

Included with this soil in mapping are small areas 
of nearly level soils and areas of soils where underlying 
glacial till is at a depth of more than 50 inches, 

‘This soil is suited to row crops, and production can be 
good if rain is normal and timely. It is droughty at 
times during years of below-normal rain, and it is sub- 
ject to slight soil blowing and water erosion if it is 
cultivated. At times it is seepy in spring or after periods 
of heavy rain. Capability unit IIIe-3; woodland suita- 
bility group 3. 

Dickinson fine sandy loam, loam substratum, 5 to 9 
percent slopes (409C).—This soil is in convex areas adja- 
cent to drainageways or is on mounds on uplands. Tt is 
commonly below other less sloping Dickinson sandy 
loams. It is commonly associated with Kenyon, Olin, and 
Sparta soils and other Dickinson soils. Loum glacial till 


Dickinson soil. Also included are small areas of soils 
where depth to till is less than 36 inches or is more than 
50 inches. 

This soil is suited to row crops, and production сап 
be good if ram is normal and timely. In places it is 
droughty during years of below-normal rain. ЈЕ is sub- 
ject to soil blowing and water erosion if it is cultivated, 
and in places it is seepy in spring or after periods of 
heavy rain. Capability unit ПТе-8; woodland suitability 
group 3. 

Dickinson-Sparta-Tama complex, 5 to 9 percent 
slopes (442C).—This complex is on ridgetops and side 
slopes on uplands. The ridgetops are mainly on long, 
narrow upland ridges that are oriented from northwest 
to southeast. It consists of sandy and silty soils that 
formed in wind-blown material. It consists ‘of about 40 
percent Dickinson soils, 30 percent Sparta soils, and 30 
percent Tama soils. 

‘These soils are moderately well suited to row crops if 
they are well managed. Production depends on the 
amount and timeliness of rain. These soils are subject 
to erosion, and the sundy soils ure droughty. Terraces are 
dificult to construct and maintain in the sandy areas. 
Capability unit IIIe-2; woodland suitability group 2. 

ickinson-Sparta-Tama complex, 9 to 14 percent 
slo (442D).—This complex consists of sandy and silty 
soils that formed in wind-blown material, These soils 
аге on uplands. This complex is about 40 percent Dickin- 
son soils, about 20 pereent Sparta soils, and about 20 
percent ‘Tama soils. 

Ineluded with these soils in mapping are small areas 
of moderately eroded soils that are lower in content of 
organic matter than the soils in as this complex. 

These soils are not well suited to row crops. They nrc 
better suited to hay or pasture. Production depends on 
the amount and timeliness of rain. These soils are sub- 
ject to erosion if they are cultivated, and in places they 
nre droughty, Terraces are dificult to construct and 
maintain because of the variety of soils and the irregular 
slopes. Capability unit IVe-2; woodland suitability 
group У. 


Dinsdale Series 


The Dinsdale series consists of gently sloping to mod- 
erately sloping, moderately well drained and well 
drained soils on uplands, Slopes are convex. These soils 
formed in loess and underlying glacial till. The native 
а was prairie grasses. | 

n а representative profile the surfuce layer is very 
dark brown and very dark grayish-brown silty clay loam 
about 11 inches thick. The subsoil extends to a depth of 
48 inches. It is dark-brown and brown medium silty 
clay loam to a depth of about 27 inches. Below this it is 
yellowish-brown loam that has strong-brown and gray- 
ish-brown mottles. The substratum is yellowish-brown, 
mottled sandy clay loam. 

Dinsdale soils have high available water capacity and 
moderate permeability in the upper part of the profile 
and moderately slow permeability in the lower part. 
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These soils аге well suited to row erops. 

Representative profile of Dinsdale silty clay loam, 
2 to 5 percent slopes, in a cultivated field, 10 feet east 
and 445 feet north of the southwest corner of ХУМ 
NW, sec. 11, Т. 82 N., R. 0 W.; 


Ар--0 to 6 inches, very dark brown (10YR 2/2) light silty 
ау loam; cloddy, breaking to weak, fine, granular 
structure; friable; neutral; clear boundary. 

412--6 to И inches, very dark brown (10YR 2/2) light silty 
Фау loum; weak, fine, granular aml weak, fine, 
subangular blocky structure; friable; neutral; grad- 
ual boundary. 

АЗ—11 to 14 inches, very dark grayish-brown (107 К 3/2) 
light silty clay loam, dark brown (10YR 3/3) when 
crushed; modernte, nne, subangular blocky struc- 
ture; friable; slightly acid; gradual boundary. 

Bi—14 to 15 inches, dark-brown (10YR 3/8) medium silty 
clay loam. brown (IOYR 4/3) when crushed; mod- 
erate, fine, subangular blocky structure; friable; 
medium acid; gradual boundary, 

Ви 15 to 27 inches, brown (10YR 4/3) medium silty clay 
loam, moderate, fine, subangular blocky structure; 
friable; few, thin, discontinuous clay films; medium 
acid; clear boundary, 

ИВТ to 35 inches, yellowlsh-hrown (10YR 5/4) light 
loam; few, fine, faint, strong brown (7.5YR 5/0) 
mottles; weak, medium, prismatic structure brenk- 
ing to weak, medium, subangulur blocky structure: 
friable; few, thin, discontinnous clay films; discon- 
tinuous, light-gray (10YR 7/1, dry), grainy cont- 
ings on vertical faces; discontinuous band of pob- 
bles at à depth of 27 to 29 inches; medium acid; 
gradual boundary, 

TIBSIt—25 to 48 inches, yellowish-brown (10ҮП 5/0) heavy 
loam; brown (10YR 5/3) ped exteriors; common, 
line, distinct, grayish-brown (10YR %) mottlex; 
wenk, medium, prismate structure; firm; few, thin, 
discontinuous clay films; nearly continnons, llght- 
gray (10ҮК 7/2, dry), grainy coatings on vertical 
faces; few, faint, black oxide concretions: medium 
acid; gradual boundary, 

ПС 48 to 00 inches, yellowish-brown (10YR 5/6) sandy 
clay loam; common, flne, distinet, light-gray (10YR 
6/1) mottles; weak, coarse, prismatic structure; 
firm; slightly acid. 


Тһе solum typically ік nbont 50 inches thick but ranges 
from about 40 to 60 inches in thickness, The loess typically 
18 24 to 40 inches thick but ranges from about 20 to 42 
inches in thickness. The A horizon W black (10YR 2/1), 
very dark brown (10YR 2/2), and very dark grayish brown 
(10YR 2/2). It ranges from 10 to 20 inches in thickness 
іш uneroded areas, The upper part of the B horlzon formed 
in loess, It is dark brown (10YR 3/3), brown (10ҮК 4/3), 
and dark yellowish brown (10YR 4/4), and the clay content 
ranges from about 20 to 34 percent. The lower part of the 
В horizon and the C horizon formed in glacial till. These 
horizons have а hne of JOYR or 7.5YR, a value of 4 ог 5, 
and а chroma of 4 to S. They have few to common moltles 
that have a value of 4 to 6 and a chroma of 1 or 2, These 
horizons typically are lonm but range to sandy clay loum 
шиї light clay loam. In places a layer of sandy loam or 
loamy sand, ах much as 10 inches thick, is between the looss 
and the glacial til, Reaction is medium acid to strongly 
acid in the most acid part of the solum, Carbonutes are at 
а depth of about 45 to 65 inches. 

Dinsdale soils formed in material similar to that in which 
Franklin, Klinger, Maxfield, and Waubeeck solls formed, 
and they are associated with Kenyon and Tama solls. They 
have a thicker, darker colored A horizon than Waubeek 
solls, They formed in loess and glacial till, but the Тата 
solls have a solum that formed entirely in loess, Dinsdale 
soils have n browner B horizon and are better drained 
than Franklin, Klinger, and Maxfield кой, They contain 
less sand In the upper part of the profile and are deeper 
to glacial till than Kenyon soils. 


Dinsdale silty elay lonm, 2 to 5 percent slopes 
(3778).— This soil is in convex areas on uplands, It is 
commonly associated with Klinger and Тата soils and 
more sloping Dinsdale soils. The profile of this soil is 
the one described as representative for the series. 

Included with this soil in mapping are spots of sand 
and areas of glacial till outerops, which are shown on 
the soil map ћу special symbols. The sandy areas are 
droughty and less productive than this soil, and the 
ріні till areas are less productive and have poorer 
tlth. 

This soil is well suited to row crops, but if it is culti- 
vated, it is subject to slight erosion, Terrace cuts should 
be minimized to avoid exposing the glacial till subsoil, 
which is low in fertility, Capability unit Пе-1; wood- 
land suitability group 4. 

Dinsdale silty clay loam, 5 to 9 percent slopes 
(377C).—This soil is in convex areas on uplands, It is 
commonly associated with Kenyon and Tama soils and is 
below less sloping Dinsdale soils. The profile of this soil 
is similar to the one described as representative for the 
series, but the dark surface layer is not so thick and 
glacial till is at a shallower depth in places. 

Included with this soil in mapping are spots of sand 
und areas of till outerops, which are indicated on the 
soil map by special symbols, The sandy areas are 
droughty and less productive than this soil, and the till 
arcas are lower in fertility. 

This soil is suited to row crops if it is properly man- 
aged, but it is subject to erosion if it is cultivated. In 
most places slopes are long and smooth and are suited 
to terrace construction, Terrace cuts should be minimized 
to avoid exposing the glacial till subsoil, which is lower 
in fertility, Capability unit ITIe-1; woodland suitability 
woup 4, 

Dinsdale silty clay loam, 5 to 9 percent slopes, mod- 
erately eroded (377C2).—This soil is in convex areas on 
uplands. It is commonly associated with Тита and 
Kenyon soils and generally is below less sloping Dins- 
dale soils, This soil has a profile similar to the one de- 
scribed as representative for the series, but erosion has 
removed part of the surface layer. This soil is lower in 
content of organic matter and in fertility than the un- 
eroded Dinsdale soils. This soil puddles at times during 
intense rains, resulting in increased rate of runoff. It 
becomes cloddy if it is worked when wet. 

Included with this soil in mapping are spots of sand 
and areas of glacial till outcrops, which are indicated 
on the soil map by special symbols. The sandy areas are 
droughty and less productive than this soil, and the 
glacial till areas are less productive and lower in 
fertility. 

This soil is suited to row crops, but it is subject to 
further erosion if it is cultivated. It needs more fertil- 
izer than uneroded Dinsdale soils. Terrace cuts should 
be minimized to avoid exposing the glacial till subsoil, 
which is low in fertility. Capability unit TITe-1; wood- 
land suitability group 4. 


Dodgeville Series 


The Dodgeville series consists of well-drained soils 
that formed in 30 to 40 inches of loess and a thin layer 
of clayey residuum underlain by hard limestone bedrock, 
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These soils are gently to moderately sloping and are оп 

2 МЫ 2 
convex uplands and in high benchlike areas. Ihe native 
vegetation was prairie grasses. 

In a representative profile the surface layer is very 
dark brown, heavy silt loam that grades to light silty 
clay loam. It is about 14 inches thick. The upper part of 
the subsoil is dark-brown to dark yellowish-brown, 
friuble silty сізу loam about 20 inches thick. A thin layer 
of mottled strong-brown und weak-red, firm silty cla 
13 nt а depth of 34 inches. The substratum, at a depth 
of 37 inches, is partially weathered limestone and shat- 
tered bedrock. 

Dodgeville soils have moderate available water en- 
pacity and permeability. These soils are low to medium 
in available nitrogen and phosphorns and medium in 
available potassium. They are acid where they have not 
been lined within the last 5 years. 

_ These soils are suited to row crops, but unless rain is 
Send they tend to be droughty. Erosion is a major 
ТҮЛЕН 

Representative profile ої Dodgeville silt loam, deep, 
2 to û percent slopes, in a cultivated field, 770 feet north 
and 65 feet west of the southeast corner of ХУ М NW1⁄4 
вес. 32. T. 81 N., R. 8 W.: 

Ap to $ inches, very dark brown (10YR 2/7) heavy silt 
loam; cloddy, breaking to weak, fine, granular strue- 
ture; friable; neutral: clear banndary, 

Al2—S fo 14 inches, very dark brown (10YK 2/2) light silty 
olay loam; very dark grayish brown (10YR 3/2) 
ped exteriors; weak, fine, granular structure; fri- 
able; medium necid; gradual boundary, 

V1—14 to is inches, dark-brown (10ҮҢ 3/3) light silty Фау 
loam; moderate, fine, subangular blocky structure; 
friable; medium acid; gradual boundary. 

ЪЗи--1А to 25 inches, brown (JOYR 4/3) silty clay loam; 
moderate, medium, subangular blocky structure; fri- 
able; strongly acid; gradual boundary. 

PBDO20—28 tu 84 inches, dark yellowlshb-brown (10YR 4/4) 
silty clay loam; few, fine, faint, grayish-brown 
(10YR 5/2) шө ез in lower part of horizon; mod- 
erate, medium, subangular blocky structure: гаће: 
few, thin, discontinuous, dark-brown (10YR 2/2) 
clay films; few, thin, discontinuous, light brownixhi- 
gray (І0ЮҮН 6/2, dry), grainy coatings; medium 
acid; abrupt boundary. 

ПІКИ to ST Inches, mottled strong-brown (75YR 5/6) 
"nd weak-red (2.5YK 5/2) silty clay; medium, fine, 
subangular blocky structure; firm; continuous clay 
films; slightly acid; abrupt boundary. 

HR—37 inches, limestone flagstone and shattered limestone 
bedrock; dark reddish-brown (SYR 3/4) silty clay 
between flagstones, 


Thickness of the solum and depth to limestone bedrock 
range from 30 to 40 inches, The A horizon has n hue of 
YR, a value of 2 or 2, and a chroma of 1 or 2. It rauges 
from 10 to 16 inches in thickness. The Bz horizon has а 
hue of 1OYR, a value of 3 to 5, and a chroma of 3 to 6, 
It ranges from heavy siit loam to silty clay loam. The IIR 
horizon, which formed in residuum weathered from lime- 
stone, js 2 to 6 Inches thick and is clay or xiliy clay, The 
clayey residuum is thinner than the defined range for the 
«егіс. 

Dodgeville solls nre closely associated with Dinsdale and 
Tama solls. Dolgeville soils are underlain by limestone at 
а depth of 30 to 40 inches, but Dinsdale and Тата soils are 
not. 


Dodgeville silt loam, deep, 2 to 5 percent slopes 


[204B).— This soil is on side slopes on uplands and in bench- 
like areas. It is associated with more sloping Dodgeville 


soils and commonly is downslope from Dinsdale and 
Tama soils. The profile of this soil is the one deseribed 
as representative for the series. 

Included with this soil in mapping are small areas of 
soils in which loess is underlain by limestone bedroek 
at a depth of less than 30 inches. In places limestone out- 
crops are on the surface, and these areas are indicated 
on the soil map by a special symbol. 

This soil is suited to row crops if it is properly man- 
aged, but it is droughty unless rainfall is timely. It is 
subject to erosion if it is cultivated. ‘Terrace construction 
is dificult in some areas because of shallowness to 
DRE Capability unit По 1; woodland suitability 
group А 

Dodgeville silt loam, deep, 5 to 9 percent slopes 
(204C).—This soil is on convex side slopes on uplands or 
in high benchlike areas, It is below less sloping Dodge- 
ville soils and is commonly associated with Dinsdale, 
Tama, or Waubeek soils. The profile of this soil is sim- 
ilar to the one deseribed as representative for the series, 
but depth to limestone bedrock is a little shallower. 

Included with this soil in mapping are а few areas of 
soils in which loess is underlain by limestone bedrock 
at a depth of less than 20 inches. Ти some places lime- 
stone outerops are on the surface, and these areas аге in- 
dicated on the soil map by a special symbol. Also in- 
eluded sre small areas of moderately ‘eroded soils in 
which the plow layer is a mixture of the material orig- 
inally in the surface layer and that in the subsoil. These 
eroded soils are lower in content of organic matter than 
this Dodgeville soil. 

This soil is suited to row crops, but it is droughty un- 
less rain is timely. It is subject to erosion if it is culti- 
vated. Terrace construction is diſlicult in some areas be- 
cause of the shallowness to bedrock. Capability unit 
IIIe-1; woodland suitability group 4. 


Donnan Series 


The Donnan series consists of moderately well drained 
to somewhat poorly drained soils that formed in 20 to 
40 inches of я material and underlying, very firm, 
fine-textured, weathered glacial till. These soils are 
gently sloping to moderately sloping and are on convex 
side slopes and crests of ridges on uplands, 

In a representative profile the surface layer is very 
dark gray loam about 7 inches thick. Тһе subsurface 
layer is dark grayish-brown loam about 5 inches thick, 
The subsoil is about 66 inches thick. The upper 14 inches 
is light olive brown, mottled clay loam and silty clay 
loam. The lower 52 inches is gray and olive-gray, very 
firm clay. 

Donnan soils have moderate permeability in the upper 
mrt of the profile and very slow permeability in the 
ower part. They have high available water capacity. 
They are low in available nitrogen and very low in 
available phosphorus and potassium. They are acid 
where they have not been limed within the last 5 years. 

In most years these soils are suited to row crops, but 
because of the difference in permeability in the upper 
and lower parts of the profile, these soils are seasonally 
seepy and wet. They dry out slowly in spring and сап- 
not be cultivated soon after rain. 
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Representative profile of Donnan loam, 2 to 5 percent 
slopes, in a permanent pasture, 46 fect south and 53 feet 
east of the northwest corner of ЗМ МА see. 36, Т. 
86 N., R. 8 W.: 


Ар 0 to 7 inches, very dark gray (10YR 2/1) loam; cloddy, 
breaking to weak, fine, granular structure; friable; 
neutral; abrupt boundary. 

A2—7T to 12 inches, dark gruyish-brown (10ҮН 4/2) loam: 
very dark gray (10YHR 3/1) on plates: weak, fine, 
granular structure that (ends to be platy; friable; 
neutral; clear boundary. 

Н1--12 to 18 inches, light olivebrown (26Y 5/4) clay loam; 
srayish-brown (25Y 5/2) ped exteriors; moderate, 
fine, subangular Mocky structure; firm; strongly 
acid; gradual boundary, 

IS to 26 Inches, light olive-brown (ЗЛУ 5/4) silty 
clay loam; grayislsbrown (2.5Y 5/2) ped exteriors; 
moderate, fine, subangular blocky structure; firm; 
thin dixeontinuous clay films; few, thin, discontinu- 
ous, light-gray (10YIt 7/2), grainy coatings on peds; 
medium acid; clear boundary. 

ТІП to 37 inches, gray (SY 5/1) clay: moderate, 
very fine, gubangular blocky structure: very firm: 
thick continuous clay films; slightly acid; gradual 
boundary. 

HB23br—37 to TS Inches, Olivegray (SY 5/2) and olive (SY 
5/2) clay; weak, fine, subangular blocky structure; 
very firm; thick continuous clay Шшх; numerous 
quartz particles that Inerense as Сор increases; 
вишу acid, 


Тіс solum ranges from 50 inches to more than 80 inches 
in thickness. Where the solum formed іп Tony material, il 
morges with а buried paleosol; therefore, the thickness of 
the solum varies, The loamy overburden over the buried 
soll ranges from 20 to 40 inches іп thickness, The Al or Ap 
horizon is very dark gray (IOYR 3/1) or very dark grayish 
brown (IOYR 3/2). It is б to Я inches thick, The A2 horizon 
is dark grayish brown (10ҮҢ 1/2) or grayish brown 
(10УК 5/2). It is 2 to G inches thick. In places the АЗ 
horizon ік incorporated Into the Ар horizon, The A 
horizon ranges from loam or silt loam to light clay loam or 
gritty silty clay loam. The upper part of the В horizon has 
n hue of 10YR or 2.5Y, n value of 4 or û, and n chroma of 
З or 4. Mottles that have a chroma of 1 or ? are present 
in places, The upper part of the В horizon is clay loam or 
loam but ranges to silty clay loam, The IIB horizon formed 
in s сіну or «Шу clay punleosol, Tt hus м hue of SY or 25Ү, 
а value of 5 or 6, апа а chroma of 1 to 3, Higher chroma 
mottles are common in places, Reaction is medium acid to 
strongly acid In the most acid part of the solum. 

Donnan solls are associated with Bassett, Dinsdale, Frank- 
lin, Kenyon, Oran, and Sehley soils, They are underlain by 
a clayey paleosol at a depth of 20 to 40 inches, but Bassett. 
Diusdale, Franklin, Kenyon, Oran, and Schley solls are uot. 


Donnan loam, 2 to 5 percent slopes (7828), This soil 
is on ridges and convex side slopes. It is commonly as- 
sociated with Bassett, Dinsdale, Franklin, Kenyon, Oran, 
and Schley soils, The profile of this soil is the one de- 
seribed as representative for the series, 

Included with this soil in mapping are areas of soils 
where the depth to gray clay (gumbotil) is less than 20 
inches or slightly more than 40 inches. Also included 
are a few areas of soils that have a sandy surface layer. 
Thao res are indicated on the soil map by a special 
Symbol. 

This soil is moderately well suited to row crops. It is 
subject to slight erosion if it із cultivated. Most areas 
are cultivated, and land use is commonly determined 
by the use of surrounding soils. 

Practices to control erosion оп this soil slow down 
movement of surface water and Jet more water soak 
into the soil, The extra water entering the soil compli- 


Bait 


cates drainage, especially in wet years. Consequently, а 
combination of terracing and tile drainage is needed 
in places. Careful placement of tile is very important 
because of very slow permeability in the underlying 
subsoil, and tile drainage does not drain all areas satis- 
factorily. If the clayey subsoil із Әсер enough, tile ean 
be placed above this layer with satisfactory results. 
Capability unit Пе-9; woodland suitability group 7. 

onnan loam, 5 to 9 percent slopes, moderately 
eroded (782C2).—This soil is on ridges and convex side 
slopes. It is commonly associated with Bassett, Dins- 
dale, Kenyon, and Schley soils. This soil has а profile 
similar to the one described as representative for the 
series, but erosion has removed part of the dark-colored 
surface layer, nnd this soil is lower in organie matter 
than uneroded Donnan soils. 

Included with this soil in mapping are areas of severe: 
ly eroded soils where the clayey subsoil is exposed at the 
surface in places, ‘These soils are lower in content of or- 
ganic matter and in fertiliy than this Donnan soil. These 
areas are shown on the soil map by a special symbol. 
Also included are areas of soils that have a sandy sur- 
face layer. These soils have a high infiltration rate and 
in wet seasons are very әсеру, but at other times they 
are droughty. 

This soil is moderately well suited to row crops. The 
difference in. permeability of the overburden of and the 
clay subsoil results in water accumulating above the 
clay subsoil. This results in a perehed water table and 
seepy sens on the side slopes, If the clay subsoil is 
deep enough to provide adequate cover for tile, this soil 
should be tiled across the slopes to intercept seepage. 

Practices to control further erosion on this soil slow 
down movement of surface water and let more water 
souk into the soil, The extra water complicates drainage. 
Consequently, a combination of drainage and erosion 
control practices is most likely to be successful. Because 
of very slow permeability in the subsoil, careful place- 
ment of tile is important. Capability unit IIIe-1; wood- 
land suitability group 7. 

Donnan loam, gray subsoil variant (0 to 2 percent 
slopes) (772).— This soil is in swales on upland flats. It is 
commonly associated with Franklin, Kenyon, Klinger, 
and Maxfield soils and other Donnan soils. This soil 
has a profile similar to the one described as representa- 
tive for the series, but the upper part of the subsoil is 
grayer, This soil is more poorly drained than other Don- 
nan soils. 

Included with this soil in mapping are a few areas 
of soils in which the clay subsoil is at a depth of as 
much as 48 inches. Also included are small areas of soils 
on stream benches. 

This soil is suited to row crops if it is drained. Drain- 
age is necded because permeability is moderate in the 
overburden and very slow in the fine-textured subsoil 
and water accumulates above the subsoil. Surface drain- 
age is beneficial because water tends to pond. For satis- 
factory drainage, tiles need to be closer together than in 
most other poorly drained soils in (he county. Even if 
this soil is artificially drained, field operations are com- 
monly delayed. Areas that are not drained are general 
in permanent pasture. Capability unit ИТу-9; wood- 
land suitability group 9. 
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Downs Series 


The Downs series consists of well-drained soils that 
formed in loess more than 40 inches thick. These soils 
are gently sloping to strongly sloping and are on up- 
land ridges and side slopes. They formed under prairie 
grasses and timber. Е 

In a representative profile the surface layer із very 
dark gray silt loam about 7 inches thick. The subsurface 
layer is dark grayish-brown silt loam about 4 inches 
thick. The subsoil extends to a при of 60 inches. The 
upper part is brown silt loam. The lower part is dark 
yellowish-brown to yellowish-brown silty clay loam that 
grades to yellowish-brown silt loam. The substratum is 
yellowish-brown, friable silt loam. ы à 

Downs soils huve moderate permeability and high 
available water capacity. They are moderate to low in 
content of organic matter. They are low in available 
nitrogen, low to medium in available phosphorus, and 
very low in available potassium. They are acid where 
(һеу have not. been. limed within the last 5 years. 

These soils are well suited to row crops and generally 
are used for this purpose. Concerns of management are 
control of erosion and maintenance of fertility. 

Representative profile of Downs silt loam, 2 to 5 per- 
cent slopes, in a northeast-facing area in a cultivated 
field. 200 feet west and 300 feet south of the northeast 
corner of NW!ASE!4 кес. 21, T. 83 N., R. 5 W.: 

Ар-0 to 7 Inches, very durk gray (10YR 3/1) silt loam, 
slightly higher chroma when kneaded; eloddy, break- 
ing to weak, fine, granular structure; friable; 
slightly acid; abrupt boundary. 

A2—7 to 11 inches, dark graylsh-brown (10YR 4/2) silt 
loam; very dark grayish-brown (10%К 3/2) ped ex- 
terlors; thick, platy structure breaking to weak, 
fine, subangular blocky structure; friable; slightly 
neid; clear boundary. 

B1—11 to 15 inches, brown (10YR 4/3) heavy silt loam; 
dark-brown (ОУН 3/3) ped exteriors; weak, fine, 
sulangulur blocky structure; friable; very few, 
light-gray (Оук 7/1, dry), grainy coatings; slight- 
ly acid; gradual boundary. 

B21t—1H to 28 inches, dark yellowish-brown (10YR 4/4) 
light silty clay loam; brown (10YR 4/1) ped ex- 
teriors; moderate, fine to medium, subangular blocky 
structure; friable; thin discontinuous clay filma; 
few, WMght-gray (10ҮК 7/1, dry), gminy coatings; 
strongly acid; gradual boundary. 

B22t—23 to 34 inches, yellowishbrown (10YK 5/4) light 
silty elay loam; dark yellowish-brown (10YR 4/4) 
ped exteriors; moderate, medium, subangular blocky 
structure; frinble; thin discontinuous clay films; dis- 
continuous, light-cray (10YR 7/1, dry), grainy coat 
Ings; strongly acid; gradual boundary. 

Haiti to 46 inches, yellowish-brown (10ҮҚ 5/4) light 
silty clay loam; weak, coarse, prismatic structure 
breaking to weak, medium, subanzular Моск“ struc- 
ture; friable; thin discontinuous clay films; few, 
discontinuous, lizhtzray (10ҮП 7/1, dry), grainy 
coatings; few, durk-brown, oxide coneretions ; num 
erous Сау Пед pores; strongly acid; gradual 
honndary. 

B32t—465 to 60 inches, ycllowish-brown (10YR 5/4) silt loam; 
few, fine, faint, light brownlsli-xgray (10YR 0/2) and 
light-gray (10YR 7/2) mottles; weak, соагя?, pris- 
matic structured; discontinuous clay films; discon- 
tinuous, light grny (10YR 7/1, dry), grainy coatings; 
friable; many dark-brown oxide conerviions; many 
elay-filled pores; medium acid; gradual boundary, 

07—00 to (4 Inches, yellowish-brown (10YR 5/4) silt loam; 
massive; friable; fine, faint, light brownish-gray 
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(10ҮҢ 6/2) nnd strong brown (7.5YR 2/6) mottles; 
many dark-brown oxide concretions; medium acid. 
The solum ranges from 50 to 70 Inches in thickness, The А1 
horizon, where present, ік very dark gray (10YR 3/1) to 
very dark grayish brown (10YR 2/2). It ranges from 6 to 
10 inches in thickness, The A2 horizon ranges from dark 
grayish brown (10YR 4/2) to brown (10YR 5/3), It ranges 
from 2 to 4 Inches In thickness, In some arenans the AZ horizon 
is Incorporated wholly into the Ap horizon. The upper part 
of the B horizon commonly is dark brown (10YR 2/3) or 
brown (10YR 4/3) and grades to а value of 4 or 5 and а 
chroma of 4 to 6 as depth increases. The finest textured part 
of the B horizon is light to medium silty loam, and the 
clay content ranges from 30 to 35 percent, Low-chroma mottles 
typleally are below а depth of 36 Inches, Reaction із medinm 
acid to very strongly acid in the most acid part of the solum, 
Downs soils formed in material similar to that in which 
Fayette and Tama soils formed, aud they are associated with 
Waubeek soils. Downs solls have a thicker, darker colored 
A horizon than Fayette soils but а thinner, lighter colored 
A horizon than Tama soils. They differ from Waubeck soils 
In being free of glacial tfl] in the lower part of the solum 
that is characteristic of Waubeek soils, 


Downs silt loam, 2 to 5 percent slopes (1628) — This 
soil is on upland ridges or broad divides. Arens of steep- 
er Downs, Fayette, and Waubeek soils are downslope. 
The profile of this soil is the one described as represen- 
tative for the series. 

This soil is well suited to corn and soybeans. In most 
Масев this soil is well suited to contouring and terracing 

use of the long, uniform slopes. It is subject to slight 
erosion if it is 9 Capability unit Пе-1; woad- 
land suitability group 4. 

Downs silt loam, 5 to 9 percent slopes (1420). This 
soil is on narrow ridgetops and side slopes on uplands. 
It is ubove or below aureus of other Downs soils. This 
soil has the profile described as representative of the 
series, but in uncultivated areas the surface layer is 
very dark gray to very dark brown silt loam about 5 to 
8 inches thick. Also, the subsurface layer is distinct and 
lighter colored, In cultivated areas the plow layer typic- 
ally is very dark grayish-brown silt foam about 6 to 8 
inches thick. 

Included with this soil in mapping are a few areas 
of soils where the surface layer is thicker and darker 
colored than that of this soil, and the content of organic 
matter is higher. 

This soil is suited to row awpa; but it is subject to 
erosion if it is cultivated. Capability unit ПЛе-1; wood- 
land suitability group 4. 

Downs silt nk to 9 percent slopes, moderately 
eroded (162C2).—This soil is on the top of divides or on 
convex side slopes on uplands. It has a profile similar 
to the one deseribed as representative for the series, but 
the surface layer is lighter colored and some ої the 
original subsoil is mixed into it. 

Most of this soil is used for crops. It is suited to this 
use, but it is subject to further erosion if it is cultivated. 
It is lower in content of organic matter und іп avail- 
able nitrogen than nneroded Downs soils. It generally has 
good tilth but puddles and becomes cloddy if it is worked 
when wet. Capability unit IIIe-1; woodland suitability 
group 4. 

Downs silt loam, 9 to 14 percent slopes (1520].—'This 
soil is on the convex side slopes below the less sloping 
Downs soils and nbove more sloping Fayette soils. In 
cultivated areas the plow layer is very dark grayish 
brown. In wooded areas and in areas used for permanent 
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asture, the surface layer is very dark brown or very 

ark gray. 

Although some areas of this soil are in pasture and 
woodland, this soil is suited to occasional cro ping. Tt 
is subject to erosion if it is cultivated. Capability unit 
llle-2; woodland suitability group 4. 

Downs silt loam, 9 to 14 percent slopes, moderately 
eroded (162D2).—This soil is mainly on side slopes below 
less sloping Downs soils and above more sloping Fayette 
soils. The plow layer is very dark grayish-brown to 
dark-brown silt loam, and some of the original subsoil 
15 mixed into it. 

This soil is suited to occasional row crops, but it is 
subject to further erosion if it is cultivated. It is lower 
in content of organic matter and in available nitrogen 
than uneroded Downs soils, It generally has good tilth 
but puddles and becomes cloddy if it is worked when 
т Capability unit. 1Пе-2; woodland suitability group 


Ely Series 


The Ely series consists of somewhat poorly drained 
soils that formed in sediment washed down from loess- 
covered adjacent hillsides. These soils are gently sloping 
on foot slopes and fans where waterways empty into 
the bottom lands. The native vegetation was prairie 
grassos. 

In n representativo profile the surface layer is about 
20 inches thick. It is very dark brown silt loam in (he 
upper 7 inches. It grades to black and very dark pray 
light silty clay loam іп the lower part. The subsoil is 
dark grayish-brown light silty clay loam in the upper 
p and mottled yellowish-brown and grayish-brown 
ight silty clay loam in the lower part. 

Ely soils have moderate permeability and high ауай- 
able water capacity, They are low to medium in avail- 
able nitrogen and very low in available hosphorus and 
potassium. These soils commonly are slightly acid where 
they have not been limed within the last & years. 

hese soils are well suited to row crops if they are 
жорегіу managed. Because seepage from the uplands 
ceps these soils wet, tile drainage is needed in some 
places, In some places siltation from higher lying erod- 
ed, sloping soils is a concern. ; 

Representative profile of Ely silt loam, 2 to 5 per- 
cent. slopes, in a cultivated field, 740 feet north und 650 
feet west of the southeast corner of SEY NWI sec, 9, 
T. 82 N., R. 6 W.: 


AD 一 0 to 7 inches, very dark brown (10YR 2/2) silt loam; 
cloddy, breaking to moderate, fine, granular structure ; 
friable; neutral; abrupt boundary. 

А12—7 to 21 Inches, black (10ҮҢ 2/1) light silty сіну loam: 
moderate, fine, granular structure; friable; neutral; 
clear boundary. 

А9--21 to 29 inches, very dark gray (10YR 8/1) light silty 
Фау loam, very dark grayish brown (10YR 3/2) 
when kneaded; weak, medium, subangular blocky 
structure breaking to moderate, nne, granular struc- 
ture; friable; slightly acid; clear boundary. 

B2—29 to 43 inches, dark grayish-brown (OOYR 4/2) light 
silty clay loam; very durk grayish-brown (10YR 3/2) 
ped exteriors; common, fine, distinct, yellowish-brown 
(nn 5/6) mottles nnd few, fine, distinct, light- 
gray (25Y 7/2) mottles; weak, medium, subungular 
blocky structure; friable; few, thin, discontinuous, 
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very dark grayish-brown (ОУП 3/2) clay Alms оп 
vertical cleavage faces; neutral; gradual boundary. 
to 71 inches, mottled yellowish-brown OOYR 5/6) 
and grayish-brown (2.5Y 5/2) light slltv Фау loam; 
moderate, medium, prismatic structure; friable: few 
нен (T5YR 4/4) oxide coneretlons; slightly 
a 
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The solum commonly is more than 48 inches thick but 
ranges from 40 inches to more than 70 inches in Lhlekness, 
The A horizon is black (10YR 2/1), very dark brown (10YR 
2/2), very dark gray (10YR 3/1), or very dark grayish brown 
(10Ү 5/2), Color that has a value of 3 extends to a depth 
uf 24 to 36 Inches, The A horizon is silt loam or light silty 
clay loam, The B horizon typically is dark grayish brown 
(10YR 4/2) or grayish brown (10YR 5/2), but in places the 
lower part is higher in chroma but has low-chroma mol lex, 
The B horizon ranges from light to medium silty ету loam 
and is about 30 to 35 percent clay. Reaction typically is 
slightly acid to medium acid in the most acid part of the 
solum, but in places it is neutral throughout. 

Ely soile formed in material similar ta that in whieh 
Colo and Judson soils formed. They have a browner В 
horizon and ure better drained than Colo воћа. They have a 
grayer В horizon and are not во well drained ях Judson solls. 

. Ely silt loam, 2 to 5 percent slopes (4288). This soil 
is on footslopes or alluvial fans. IL is commonly asso- 
cinted with Colo and Judson soils and is below Dinsdale, 
Downs, and Tama soils, 

Included with this soil in mapping are small areas 
of soils that have 6 to 90 inches of light-colored silty 
overwash, в 

This soil is well suited to row erops if it is well man- 
aged. Because of seepage from adjacent areas, use of 
interceptor tile helps to remove this excess Water, Arcas 
of this soil are small, and in places their use is doter- 
mined by that of the surrounding soils. Capability unit 
Пе-4; woodland suitability group 7. 


Fayette Series 


Тһе Fayette series consists of well-drained soils that 
formed in loess more than 40 inches thick. These soils 
are mainly on ridges and side slopes on uplands, but 
there are small areas on benches ndjacent to major 
streams. Most of the Fayette soila on uplands are nlon 
Cedar апа Wapsipinicon Rivers and Buffalo Creek. 
Slopes range from 2 іо 20 percent. Native vegetation 
Was trees, 

In a representative profile in an uncultivated area, the 
surface layer is very dark gray silt loam about 4 inches 
thick. The subsurface layer is dark-gray to dark gray- 
ish-brown silt loam abont 8 inches thick. The subsoil 
extends to a depth of about 48 inches and is brown to 
yellowish brown. It is silt loam in the upper part and 
silty clay loam in the lower part. The substratum is 
yellowish-brown, friable silt loam that has a few grayish- 
brown mottles, 

Fayette soils are moderately permeable and have high 
available water capacity. The content of organie mat- 
ter is low except in the top few inches of areas Ним are 
uncultivated. These soils are low in available nitrogen 
and potassium and high in available phosphorus. They 
are acid where they have not been limed within the last 
5 yenrs. 

he less sloping areas of Fayette soils are suited to 
row crops. The steeper areas are better suited to pasture 
or woods, 
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Representative profile of Fayette silt loam, 2 to 5 
percent slopes, in an cast-facing area in a pasture, 26 
feet cast and 792 feet south of the north-west corner 
of NENE! кес. 12, Т. 82 N., R. 7 W.: 


A1—0 to 4 inches, very dark gray (ОУП 3/1) siit loam; 
weak, fine, granular structure; friable; slightly 
acid; clear boundary. 

A21—4 to 7 inches, dark-gray (10YR 4/1) silt loam; some 

very dark gray (10ҮБ 3/1) material from 41 

horizon; weak, thin, platy structure; friable; slightly 

acid; clear boundary. 

to 12 inches, dark grayish-brown (10YR 4/2) silt 

шаш; wenk io moderate, thin, platy structure; 

friable; light-gray (10YR 7/1, dry), grainy сөлінде 
on pede; medium acid; clear boundary, 

to 18 inches, brown (10YR 5/3) heavy silt loam; 

brown ped exteriors; moderate, fine and medium, 

subangular blocky structure; Гаме; nearly соп» 
tinuous, lizht-zray (10ҮН 7/1, dry), grainy coatings 
on peds; medium acid; gradual boundary. 

HB21t—1S to 27 inches, yellowish-brown (10YR 5/4) taht 
silty clay loam; dark yellowish-brown (10YR 4/4) 
ped exteriors; moderate, fine, subangular blocky 
structure; friable; thin discontinuous clay films and 
discontinuous, Пшћедтау (10YR 7/1, dry), grainy 
coatings on peds; strongly acid; gradual boundary. 

B220—27 to 35 inches, dark yellowish-brown (1OYR 4/4) 
medium siity clay loum; moderate, medium, sub- 
angular blocky structure; friable; thin discontinuous 
clay films and ligbtgray (10YR 7/1, dry), grainy 
contings on peds; strongly acid; gradual boundary, 

ні 35 to 48 inches, yellowish-brown (10YR 5/4) light silty 
clay loam; moderate, medium, prismatic structure 
breaking to moderate, medium, subangular blocky 
struere: friable; thin discontinuous clay films and 
light-gray (10YK 7/1, dry), grainy coatings; few 
dark-brown oxide conerctions; strongly acid ; gradual 
boundary. 

(s to 70 inches, yellowlsh-brown (10YR 5/4) silt loam; 
few, fine, faint, grayish-brown (10ҮК 5/2) mottles; 
massive and has some vertical cleavage; clay 
accumulation in some root channels; strongly acid. 


The solum ranges from 45 to 60 inches or more іп thick- 
ness. The А1 horizon is very dark gray (10ҮН 3/1) or very 
dark grayish brown (10YR 3/2) and ranges from 2 to 4 
inches in thickness. In cultivated arens the Ap horizon ranges 
from dark grayish brown (10YR 4/2) to brown (IOYR 4/3 
or 5/3). The A2 horizon typically is dark grayish brown 
(10YR 4/2) but ranges to grayish brown (10ҮН 5/2) and 
brown (10YR 5/3). It ranges from 4 to $ Inches In thickness. 
In eroded areas the A2 horizon is incorporated wholly into 
the Ap horizon in places. The D2t horizon is 4 or 5 in value 
and ranges from 3 to 6 in chroma, Texture of the B2t horizon 
commonly із light to medium silty clay loam that has a clay 
content of 28 to 34 percent. Mottles that have a hue of 
ШҮҢ or 2.5Y, a value of 5, and a chroma of 1 or 2 are 
present іп the lower part of the R horizon und In the C horizon 
in some places. Depth to these grayish mottles generally 
decreases as slope gradient Increases on convex slopes. Re- 
action is strongly acid to very strongly acid in the most acid 
part of the solum. 

Fayette soils formed in material similar to that in which 
Downs, Seaton, and Tama solls formed. They have a thinner 
dark colored A horizon and a more distinct A2 horizon than 
Downs and Tama solls, They have more clay іп the D horizon 
than Seaton soils, 


Fayette silt loam, 2 to 5 percent slopes [1638] — Лив 
soil is on moderately wide ridgetops on uplands that are 
covered by loess, The profile of this soil is the one des- 
cribed as representative for the series. In wooded areas 
a thin layer of leaf litter is on the surface in places. 

Included with this soil in mapping are small areas of 
Fayette silt loam that is nearly level and small areas of 
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soils that have a thinner surface layer than this Fayette 
soil because of erosion. m 

This soil is well suited to corn and soybeans, but it is 
subject to erosion if it is cultivated. Capability unit Пе- 
1: woodland suitability group 4. | 

Fayette silt loam, 5 to 9 percent slopes (143C].—This 
Fayette soil is on convex side slopes and narrow ridge- 
stops. In most places it is above more sloping Fayette 
= в. А few areas are on stream benches along Cedar 

iver. 

Most of this soil is in timber or is used for pasture, 
This soil is suited to corn and soybeans, but it is subject 
to erosion if it is cultivated. Most areas of this soil are 
suitable for terracing because of the uniform length 
and shape of the slopes. Capability unit ПТе-1; wood- 
land suitability group 4. 

Fayette silt loam, 5 to 9 percent slopes, moderately 
eroded (16302). This soil is on convex side slopes and 
narrow ridgetops, It is commonly above more sloping 
Fayette soils. This soil has а profile similar to the one 
described as representative for the series, but erosion has 
removed part of the surface and subsurface layers. and 
some of the brown to dark yellowish-brown subsoil is 
mixed into the plow layer, which is dark grayish brown. 
The plow layer is lighter in color when dry and is lower 
in content of organic matter and in fertility than that 
of uneroded Fayette soils. It becomes eloddy if worked 
when wet and puddles at times during intense rains, 
resulting in more runoff and retarded plant growth. 

All of this soil was formerly cultivated or is now culti- 
vated. ‘This soil is suited to row crops but is erodible if 
it is cultivated. For good growth of crops, more fertilizer 
is needed on this soil than on Fayette soils that are not 
eroded. Most areas are suitable for terracing because 
of the uniform length and shape of the slopes. Capability 
unit IIIe-1; woodland suitability group 1. 

Fayette silt loam, 9 to 14 percent slopes (1630).— 
This soil is on convex side slopes and on narrow ridge- 
tops on uplands. It is below less sloping Fayette soils 
and above steeper Fayette and Sogn soils. A few areas 
are on stream benches. In uneultivated areas the surface 
layer is 2 to 4 inches of very dark gray silt loam. Also, 
in cultivated areas рагі or all of the original subsurface 
layer is mixed into the plow layer. 

Included with this soil in mapping are some small 
areas of soils that have a thinner, lighter colored 
surface layer and are lower in content of organie matter 
than this Fayette soil. 

Most of this soil is in timber or is used for pasture. 
This soil is suited to oceasional row crops if it is 
properly managed. It is subject to erosion if it is eultiva- 
ted. In most areas slopes are generally long and uniform 
and are well suited to conservation practices. Capability 
unit IIIe-2; woodland suitability group 4. ` 

Fayette silt loam, 9 to 14 percent slopes, moderately 
eroded (163D2).—This soil is on convex side slopes and 
narrow ridgetops. It is below less sloping Fayette soils 
and above steeper Fayette and Sogn soils. А few areas 
are on stream benches. This soil has a profile similar to 
that deseribed ns representative for the series, except 
that erosion has removed part of the surface and sub- 
surface layers. The dark grayish-brown plow layer is 
a mixture of material from the brown to dark yellow- 
ish-brown subsoil and the original surface layer. The 
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plow layer of this Fayette soil is much lighter in color 
when dry and lower in fertility and content of organic 
matter than that of uneroded' Fayette soils. This soil 
becomes eloddy if it is worked when wet, and in places 
и puddles during intense rains, resulting in more run- 
off and retarded plant growth. 

All of this soil was formerly cultivated or is now 
cultivated, For good growth of crops, more fertilizer is 
required on this soil than on uneroded Fayette soils. 
Slopes are generally long and uniform and are well 
suited to conservation practices and to occasional row 
сгорз, Capability unit IITe-2; woodland suitability 
group 4. 

Fayette silt loam, 9 to 11 percent slopes, severely 
eroded (163D3).—This soil is on short, convex side slopes 
or on long, somewhat. uniform side slopes. Тһе areas are 
dissected by a few gullies in places. This soil is below 
less sloping Fayette soils and above more sloping Fayette 
soils. It has a profile similar to the one deseribed as 
representative for the series, but it is severely eroded 
and the present surface layer is commonly brown silt 
loam, but in places it is silty clay loam. This Fayette 
soil is lower in fertility and content of organic matter 
than uneroded Fayette soils. It puddles easily during 
. rains, resulting in more runoff and retarded plant 
growth. 

Included with this soil in mapping are a few areas of 
less eroded Fayette soils that are darker in color and 
higher in content of organie matter than this soil. 

This soil can be used for occasional row crops, but it 
is better suited to hay and pasture. Capability unit IVe- 
1; woodland suitability group 4. 

Fayette silt loam, 14 to 18 percent slopes ()63€).—This 
soil is on long, convex side slopes that are dissected by 
waterways in places. It is Бете less sloping Fayette 
soils and above steeper Fayette and Sogn soils. In 
wooded areas this soil has п thin leaf litter covering the 
very dark gray silt loam surface layer. Тһе silt loam 
subsurface layer is distinctly lighter in color than that 
in the profile described as representative for the series. 

Included with this soil in mapping are a few areas of 
soils that have a thicker, darker colored surface layer 
and a higher content of organic matter than this 
Fayette soil. 

Most of this soil is in timber or is used for pasture. 
It is better suited to hay and pasture than to row crops. 
It can be used for row crops when hay and pasture 
need renovating. Capability unit TVe-1; woodland 
suitability group 4. 

Fayette silt loam, 14 to 18 percent slopes, moderately 
eroded (143E2)—This soil is on convex side slopes that 
are dissected by waterways in places. It is below less 
sloping Fayette soils and above steeper Fayette and 
Sogn soils, This soil has a profile similar to the one de- 
scribed as representative for the series, but the dark 
grayish-brown plow layer is a mixture of material from 
the brown to dark yellowish-brown subsoil and the 
original surface layer. The plow layer is much lighter 
in color when dry. Part of the surface and subsurface 
layers has been removed by erosion. The plow layer of 
this Fayette soil is lower in fertility and content of 
organic matter than that of uneroded Fayette soils. 
In places this soil puddles during intense rains, resulting 


іп inereased. runoff and retarded plant growth. This 
soil becomes cloddy if it is worked when wet. 

Included with this soil in mapping are small areas 
of soils that have a darker, thicker surface layer and a 
higher content of organic matter than this Fayette soil. 

This soil is cultivated or was formerly cultivated. It 
is better suited to hay and pasture than to row crops. 
It can be used for row crops when the pasture needs 
renovating, Capability unit IVe-1; woodland suitability 
group 4. 

Fayette silt loam, 14 to 18 percent slopes, severely 
eroded (143:3).—' This soil has short, convex slopes that 
have been dissected by gullies and waterways. It is below 
less sloping Fayette soils and above steeper Fayette and 
Sogn soils. The present surface layer is generally brown 
silt loam, but in places it is silty clay loam. This soil 1s 
lower in content of organic matter and fertility than 
less eroded Fayette soils. During intense rain this soil 
puddles readily, resulting in increased runoff and 
retarded plant growth. This soil is cloddy if it is 
cultivated, 

This soil is better suited to hay and permanent pasture 
than to row crops. Capability unit VIe-1: woodland 
suitability group 4. 

Fayette silt loam, 18 to 20 percent slopes [1627.— 
This soil is on side slopes that are commonly along Ce 
dar and Wapsipinieon Rivers and Buffalo Creek. It ів 
below less sloping Fayette soils. In timbered areas this 
soil has a thin leaf litter covering the very dark gray 
surface layer. 

Included with this soil in mapping are areas of soils 
that are steeper than this soil, and outcrops of lime- 
stone are in some places. 

Most of this Fayette soil is in timber or is used 
for pasture, This soil is better suited to pasture, timber, 
and wildlife habitat than to most other uses. In many 
areas it is difficult to renovate pastures safely with farm 
machinery because of the steep slopes. Capability unit 
Vle 1; woodland suitability group 5. 

Fayette silt loam, 18 to 30 percent slopes, mod- 
erately eroded (163F2).— This soil is on side slopes that 
are commonly along Cedar and Wapsipinicon Rivers 
and Buffalo Creek. It is below less sloping Fayette 
soils. This soil has a profile similar to the one described 
as representative for the series, but part of the surface 
and subsurface layers has been removed by erosion. 
The dark grayish-brown plow layer is a mixture of the 
brown material in the subsoil and the material originally 
in the surface layer. This plow layer is lower in fertility 
und content of organic matter than uneroded Fayette 
soils. In places this soil puddles during intense rains, 
resulting іп retarded plant growth. 

Included with this soil in mapping are some severely 

eroded soils that are lower in content of organie mntter 
and fertility than this Fayette soil. Also included are 
soils that are steeper than this soil, and outcrops of lime- 
stone are in a few plnces. 
‚ This soil is cultivated or was formerly cultivated, but it 
is better suited to timber, pasture, and wildlife habitat. 
In many areas it is difficult to renovate pastures because 
of steep slopes. Capability unit VIe-1; woodland snit- 
ability group 5. 

Fayette silt loam, benches, 2 to 5 percent slopes 
(T1638).—This Fayette soil is on stream benches along 
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Cedar and Wapsipinicon Rivers and their tributaries. 
It is commonly associated with Atterberry, ‘Tama, and 
Tell soils. In places sand is at a depth of 4 feet. 

Included with this soil in mapping are a few areas of 
nearly level soils that are not subject to erosion. 

This soil is well suited to row crops, but it is subject 
to erosion if it is cultivated. Capability unit IIe-1: 
woodland suitability group 4. 


Flagler Series 


The Flagler series consists of somewhat excessively 
drained soils on stream benches and uplands. These soils 
are nearly level to moderately sloping. They formed in 
about 24 to 30 inches of stratified moderately coarse 
textured alluvium and loamy sand and sand containing 
some gravel. Nutive vegetation was mixed prairie grasses. 

In a representative profile the surface layer is very 
dark brown and very dark grayish brown sandy loam 
about 12 inches thick. The subsoil is dark-brown and 
dark yellowish-brown sandy loam in the upper part and 
dark-brown gravelly loamy sand in the lower part. The 
substratum, at a depth of 40 inches, is vellowish-brown 
sand that contains some gravel. 

Flagler soils have low to very low available water 
capacity, Permeability is moderately rapid in the upper 
part of the profile and very rapid їп the course-textured 
substratum. ‘These soils are low in available nitrogen and 
very low in available phosphorus and potassium. Tn most 
places: Не r are acid and need lime where they have not 
wen limed within the last 5 years. 

‘These soils are suited to row crops. The major concerns 
of management are droughtiness and soil erosion. 

Representative profile of Flagler sandy loam, 2 to 5 
percent slopes, in а south-facing, convex area in а 
permanent pasture, 350 feet east and 690 feet south of 
the northwest corner of ММ ХУ М sec, 15, Т, 86 N., 
R 7 Was 

А1—0 to 7 inches, very dark brown (10YR 2/2) sandy loam: 
weak, tine, granular structure; very friable; medium 
acid; gradual boundary. 

А-Т to 12 inches, very dark grayislebrown (10YR 3/2) 
sandy loam; weak, coarse, subangular blocky struc- 
ture breaking to weak, fine, grannular structure; 
friable; strongly acid; gradual boundary. 

B1—12 to 19 inches, dark-brown (10YR 3/8) sandy loam; 
weak, coarse, subangular blocky structure breaking 
to weak, une, granular structure; very friable; 
strongly acid; gradual boundary. 

B22i—19 to 25 inches, dark yellowlsh-brown (10YR. 3/4) 
coarse sandy loam: very weak, coarse, suhangular 
blocky structure; very friable; some clay bridging 
between sand grains; strongly acid; clear boundary. 

H BEES to 40 inches, dark-brown (7.5YR 4/4) coarse loamy 
капа that contains about 10 percent gravel; very 
weak, coarse, subangular blocky structure; very 
friable; some clay coatings on sand grains; medium 
acid: gradual boundary. 

ИС 40 to 60 inches, yellowish brown (10YK 5/6) sand that 
ета коше gravel; single grain; loose; medium 
acid, 

The solum typically ranges from 30 to 40 inches in thick. 
ness, Depth to loamy sand, gravelly sand, or sand ranges 
from 24 to 80 inches. The Al or Ap horizon is very dark 
brown (10YR 2/2) or very dark grayish brown (10YR 3/2), 
The A horizon ranges from about 12 to 20 inches in thickness. 
‘The B2 horizon has а hue of 10YR ог 7.5YR, a value of 3 to 
б, nnd а chroma of 8 to 6. The B2 horizon ranges from 10 
to 1$ percent іп content of clay, and it typically is 60 to 70 
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percent sand. The ПС horizon has п hue of 10YR or 7.5YR, 
a value of 4 or 5, and a chroma of 4 to 8. The ПС horizon 
typically ік gravelly sand, gravelly loamy sand, or coarse 
sand. The content of gravel, by volume, is about 5 to 15 
percent, Reaction is medium acid to strongly acid in the most 
acid part of the solum, 

Finzler solls are associated with Burkhardt, Dickinson, 
Lawler, Saude, and Waukee soils, They have more sand and 
are coarser textured in the upper horizons than Lawler and 
Waukee soils, They have а browner B horizon and are better 
drained than Lawler solls. Flagler solls sre deeper over 
запа and gravel than Burkhardt soils, and they contain more 
coarse sand and gravel іп the € horizon than Dickinson soils, 

Flagler sandy loam, 0 to 2 percent slopes (284A).— 
This soil is on stream benches on uplands. Tt. is associated 
with Burkhardt, Lawler, Sande, and Waukee soils on 
stream benches and with Burkhardt, Dickinson, and 
Kenyon soils on uplands. The surface layer is very dark 
brown sandy lonm 14 to 17 inches (hick. А few pebbles 
are in the surface layer and in the upper part of the 
subsoil, Depth to coarse sand and gravel is about 24 to 
30 inches, 

Included with this soil in mapping are a few small 
areas of soils where the surface layer is lighter colored 
than that of this soil and fertility and content of organic 
matter are lower. 

This soil is suited to row crops. However, it is droughty, 
and in most years crop production is decreased because 
of lack of moisture. It is subject to soil blowing 1f it is 
cultivated. Capability unit 1118-1; woodland suitability 
group 2. 

Flagler sandy loam, 2 to 5 percent slopes (2848).— 
This soil is on stream benches and on uplands. Tt is 
commonly associated with Burkhardt and Waukee soils 
on stream benches and with Burkhardt and Kenyon soils 
on uplands. The profile of this soil is the one described 
as representative for the series. Coarse sand and gravel 
is at a depth of about 24 inches. 

Included with this soil in mapping are small areas of 
soils where the surface layer is Tighter colored than that 
of this soil and fertility and content of organic matter 
are lower. 

This soil is suited to row crops, but it is droughty and 
productivity is low unless rain is timely and is normal 
or above normal. It is subject to soil blowing and water 
erosion if il is cultivated, Capability unit TITe-3; wood- 
land suitability group 2. 

Flagler sandy loam, 5 to 9 percent slopes (284С).— 
This soil is on stream benches and on sides of moundlike 
ridges on uplands. It is associated with Burkhardt and 
Waukee soils on stream benches and with Kenyon soils on 
uplands. ‘The surface layer is about 10 to 12 inches of 
very dark brown sandy loam. 

Included with this soil in mapping are a few areas 
of soils where the surface layer is lighter colored than 
that of this soil, and fertility and content of organic 
matter are lower. 

This soil is suited to row crops, but production gen- 
erally is low and depends on the amount and timeliness 
of rain. It is subject to both soil blowing and water 
erosion if it is cultivated. Capability unit IITe-2; wood- 
land suitability group 2. 

Flagler sandy loam, 5 to 9 percent slopes, moderately 
eroded (284C2).— This soil is on stream benches and on 
moundlike ridges and side slopes on uplands. It is com- 
monly associated with Burkhardt soils or moderately 
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sloping Saude soils on stream benches and with Burk- 
hardt and Kenyon soils on uplands. The plow layer 18 
very dark brown to dark brown sandy loam, and erosion 
has removed part of the surface layer. Coarse-textured 
sand and gravel are at a shallower depth and content of 
organic matter is lower than in uneroded Flagler soils. 

Included with this soil in mapping are some areas of 
severely eroded soils where the surface layer is thinner 
and lighter colored than that of this soil and fertility 
and content of organic matter are lower. 

This soil is suited to row crops, but it is droughty and 
production depends on the amount and timeliness of rain. 
It is subject to further erosion if it is cultivated. Capa- 
bility unit IIIe-3; woodland suitability group 2. 


Floyd Series 


The Floyd series consists of somewhat poorly drained 
soils that formed in 30 to 45 inches of loamy material 
and stratified loamy and sandy sediment underlain by 
glacial till. These soils are gently sloping and are in 
concave areas at the head of drainageways or on side 
slopes adjacent to drainageways, on uplands. Native 
vegetation was prairie grasses. 

In a representative profile the surface layer is black 
and very dark gray loam about 21 inches thick. The 
subsoil is about 30 inches thick. The upper 9 inches is 
dark grayish-brown, friable loam and has grayish- 
brown and yellowish-brown mottles. The lower 21 inches 
is yellowish-brown sandy loam and heavy loam and has 
grayish-brown mottles. The substratum is yellowish- 
brown, mottled, firm loam. 

Floyd soils have moderate permeability and high 
available water capacity. They are low to medium in 
available nitrogen and very low to low in available 
phosphorus and potassium. In most places these soils are 
slightly acid to neutral. 

These soils are commonly used for row crops where 
they are drained. They are in pasture where they are not 
drained. They are wet, partly because of hillside seepage 
from soils upslope. 

Representative profile of Floyd loam, 1 to 4 percent 
slopes, in a cultivated field, 500 feet east and 520 feet 
south of the northwest corner of NW1⁄4N WIA sec. 30, Т. 
86 N., R. 5 W.: 

Ap—0 to 7 inches, black (10YR 2/1) loam, very dark brown 
(10YR 2/2) when kneaded; weak cloddy, breaking 
to weak, fine, granular structure; friable; slightly 
acid; abrupt, smooth boundary. 

A12—7 to 12 inches, black (10YR 2/1) loam; weak, fine, 
granular structure; friable; neutral; gradual bound- 
ary. 

АЗ—12 to 21 inches, very dark gray (10 LR 3/1) heavy loam; 
weak, fine, granular structure and weak, fine, sub- 
angular blocky structure; friable; neutral; gradual 
boundary. 

Bi—21 to 30 inches, dark grayish-brown (2.5Y 4/2) heavy 
loam; few, fine, faint, grayish-brown (2.5Y 5/2) 
mottles and few, fine, distinct, yellowish-brown 
(10YR 5/6) mottles; weak, fine, subangular blocky 
structure; friable; neutral; clear boundary. 

IIB21—30 to 40 inches, yellowish-brown (10YR 5/6) sandy 
loam; weak, fine to medium, subangular blocky 
strueture; friable; grayish-brown (2.5Y 5/2) ped 
coatings; band of pebbles at a depth of 30 inches; 
neutral; clear boundary. 

IIB22—40 to 51 inches, yellowish-brown (10YR 5/6) heavy 
loam; many, fine, distinct, grayish-brown (2.5Y 5/2) 


mottles; weak, coarse, prismatic structure breaking 
to moderate, medium, subangular blocky structure; 
friable; lenses of sandy clay loam in upper part of 
horizon; neutral; gradual boundary. 

IIC—51 to 63 inches, yellowish-brown (10YR 5/6) heavy 
loam; common, fine, distinct, grayish-brown (2.5Y 
5/2) mottles; massive; firm ; neutral. 


The solum ranges from about 40 to 60 inches in thickness. 
Depth to the loamy overburden that is underlain by loam 
glacial till ranges from 30 to 45 inches. The Al horizon 
typically is blaek (10YR 2/1) but ranges from black (N 2/0) 
to very dark gray (10YR 3/1). The A3 horizon ranges from 
very dark gray (10YR 8/1) to very dark grayish brown 
(2.5Y 3/2). The A horizon typically is loam but ranges to 
gritty silt loam, light clay loam, and gritty light silty clay 
loam. The B horizon has a hue of 2.5Y or 10YR, a value of 
4 or 5, and a chroma of 2 to 6. The B horizon ranges from 
loam to gritty silty clay loam, light clay loam, and thin 
layers of sandy loam that have a weighted clay content of 
more than 18 percent. Depth to carbonates ranges from 50 
to 80 inches. Reaction of the solum ranges from neutral to 
slightly acid. 

Floyd soils are closely associated with Clyde, Oran, Read- 
lyn, and Schley soils. They have a thicker, darker colored 
A horizon than Oran and Schley soils. They are more 
stratified, are deeper over glacial till, and are less acid than 
Readlyn soils. Their B horizon is not so gray as that in 
poorly drained Clyde soils. 

Floyd loam, 1 to 4 percent slopes (1988).—This soil 15 
in concave areas at heads of drainageways or on side 
slopes along drainageways. It is commonly downslope 
from Bassett, Kenyon, Oran, and Readlyn soils and up- 
slope from Clyde soils. In uncultivated areas stones or 
boulders are common on the surface. 

Included with this soil in mapping are a few areas of 
soils that have 6 to 20 inches of light-colored, recent 
overwash and areas of soils that have coarser textured 
material in the substratum than this soil. 

This soil is well suited to intensive row crops of corn | 
and soybeans if it is drained. Wetness is the major | 
limitation, but in a few areas erosion is a hazard. Because | 
wetness is partly a result of hillside seepage, a drainage | 
system that intercepts laterally moving water is effective. | 
Capability unit IIw—1; woodland suitability group 7. 


Franklin Series E | 


'The Franklin series consists of somewhat poorly drain- 
ed soils that formed in 94 to 40 inches of loess and in | 
loam glacial till. These soils are nearly level on upland | 
divides and gently sloping in concave areas at the head | 
of drainageways. The native vegetation was trees and | 
prairie grasses. | 

In a representative profile the surface layer is black | 
silt loam about 6 inches thick. The subsurface layer, | 
about 7 inches thick, is dark grayish-brown silt loam. | 
The upper part of the subsoil is dark grayish-brown and | 
grayish-brown silty clay loam that has yellowish-brown | 
and light olive-brown mottles. At а depth of about | 
28 inches, the subsoil is yellowish-brown loam and has | 
grayish mottles. The substratum, at a depth of 64 inches, | 
is yellowish-brown, mottled, calcareous loam glacial till. 

Franklin soils have moderate permeability in the 
upper part of the profile and moderately slow perme- | 
ability in the lower part. They have high available water | 
capacity. They are low in available nitrogen and very 
low in available phosphorus and potasium. They are acid 
where they have not been limed within the last 5 years. | 
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These soils are suited to row crops, but at times they 
have a seasonal high water table and some areas need tile 
drainage. 

Representative profile of Franklin silt loam, 0 to 2 

reent slopes, in a cultivated field, 240 feet west and 

30 feet south of the northeast corner of БЕМХЕМ 
sec. 14, T. 84 N., R. 7 W.: 


Ap—0 to 6 inches, Маек (10УК 2/1) silt loam; cloddy, 
breaking to weak, fine, granular structure; friable; 
neutral; abrupt boundary. 

A2—6 to 13 inches, dnrk grayish-brown (10YR 4/2) silt 
loam; weak, thin, platy structure; friable; few, 
discontinuous, very dark grayish-brown (10YR 8/2) 
coatings; few, fine, faint, dark yellow!sh-brown 
(10YR 4/4) oxide concretions; strongly acid; clear 
boundary. 

81—13 to 18 inches, dark grayishlrown (2.5Y 4/2) Ши. 
silty clay lomm; common, fine, distinet, yellowish. 
hrown (УК 2/4) mottles; weak, fine, subangular 
blocky structure; friable; few, discontinuous, very 
dark ¢rayisi-brown (ЗЛУ 3/2) coatings; few, fine, 
strong-brown (7. ЗУ КО 5/6) oxide concretions; strongly 
acid; gradual boundary. 

HB21t—15 to YS inches, dark grayislh-brown (2,5Y 4/2) and 
srayish-brown (2.5Y 5/2) medium silty clay loam; 
common, fine, Тани, light olivebrown (25Y 2/4) 
mottles; moderate, fine and medium, subangular 
blocky structure: friable; few, thin, discontinuous 
Фау films; medium acid; abrupt boundary, 

ITB22t—28 to 37 inches, yellowish-brown (10ҮҢ 5/6) heavy 
loam; common, medium, distinet, light brownish-gray 
(2.5Y 6/2) mottles; weak, coarse, prismatic structure 
brenking to weak, thin, subangular blocky structure; 
firm; thin discontinuous clay films; thin, discon- 
tinuous, light-gray (lOYR 7/2, dry), grainy coatings; 
band of pebbles at depth of 28 inches; medium acid ; 
mrndunl boundary. 

ПВа1--87 to 45 inches, yellowish-brown (10ҮҢ 5/6) heavy 
loam; few, fine, distinct, grayish-brown (10YR 2/2) 
und light Drownish-gray (Z 6/2) mottles; weak, 
coarse, prismatic structure; firm; few, fine, black 
oxide concretions; medium acid; gradual boundary. 

HB32—45 to 64 inches, yellowish-brown (10YR 5/6) heavy 
loam; commen, One, distinct, grayish-brown (2.5Y 
5/2) mottles; weak, coarse, prismatic structure ; firm ; 
neutral; gradual boundary. 

IIC—64 to 74 inches, yellowish-brown (10YR 5/8) loam; 
common, fine, distinct, grayish-brown (25Ү 5/2) 
шоїоє; massive; firm; calcareous, 


The solum typically is more than 48 inches thick but ranges 
from 40 inches to about 70 inches In thickness, The solum 
formed partly In loess and partly in glacial till. The locas is 
typically 24 to 40 inches Шек but ranges from 20 to 42 
inches in thickness, The Ap horizon is Шнек (10YR 2/1), 
very dark grsy (10ҮН 3/1), or very dark grayish brown 
(00YR 3/2). It is 6 to 10 inches thick. Тһе A? horizon 
typically has a Іше of 10YR or 2,5Y. a value of 4 or 5, and 
а chroma of 2. It is about 4 to А inches thick, The upper 
part of the n horizon ranges from dark grayish brown 
(10Y1 4/2 ог 15Ү 4/2) to grayish brown (10YR 5/2) or 
olive brown (2.5Y 4/4) but has higher chroma mottles, The 
upper part of the В horizon ranges from light to medium 
ку clay loam that is 28 to 34 percent clay. In most places 
а stone line or a thin lens of sandy material is at a depth 
of 24 to 40 Inches and separates the silty upper part of the 
B horizon from the loamy lower part. The IIB horizon has 
а hue of JOYR or 7.5YR, a value of 4 or 5, and a chroma of 
4 to £, but it has lower chroma mottles, The lower part of 
the H horizon typically is loam, but in places It Is Ment 
clay loam or sandy celny lonm. Reaction of the В horizon is 
medium acid to strongly acid in the most acid part, 

Franklin soils formed in material similar to that in which 
Dinsdale, Klinger, and Maxfield soils formed, and they are 
in the sume drainage class av Atterberry and Oran golla. 
Franklin soils have a thinner A horizon than Dinsdale, 
Klinger, and Maxfield soils, They are better drained thun 
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Maxfield soils but more poorly drained than Dinsdale soils. 
Franklin soils nre shallower to glacial ИП than Atterberry 
soils, and they contain less sand and more silt in the upper 
part of the solum than Oran soils, 

Franklin silt loam, 0 to 2 percent slopes (7514).— This 
soil is on upland divides and at the head of drainageways. 
It is commonly associated with Dinsdale, Klinger, and 
Maxfield soils. The profile of this soil is the опе deseribed 
ns representative of the series. 

Included. with this soil in mapping are areas of soils 
where the surface layer has a slightly higher content of 
sand than that of this Franklin soil. Also included are 
а few small areas of poorly drained soils that аға 
indicated on the soil map by a special symbol. These 
soils are wetter than surrounding soils and need drainage. 

This soil is well suited to intensive row crops if it is 
properly managed. It has a moderately high water table 
al tunes during wet seasons and benefits from tile drain- 
пре. Capability unit 1-9; woodland suitability group 7. 

Franklin silt loam, 2 to 5 percent slopes V- This 
soil is at the head of upland drainageways and at the 
base of side slo It is associated with Dinsdale and 
Klinger soils. "This soil is dominantly in downslo 
poste, The plow layer is black or very dark gray silt 

oam underlain by a lighter colored subsurface layer. 

Included with this soil in mapping are areas of soils 
where the surface layer has a slightly higher content of 
sand than the surface layer of this soil. 

This soil can be used intensively for row crops, but 
erosion control practices are needed in places, Tile drain- 
age is beneficial in some years. Because wetness is caused 
in part by seepage, drainage that intereepts laterally 
moving water is most likely to be effective. Capability 
unit TIe-3; woodland suitability group 7. 


Garwin Series 


The Garwin series consists of poorly drained soils 
that formed in loess more than 40 inches thick. These 
soils are in depressions at the head of upland drainage- 
ways and, in a few places, on loess covered stream 
benches. Native vegetation was prairie grasses and 
sedges. 

In a representative profile the surface layer is black 
to very dark gray silty clay loam about 22 inches thick. 
The subsoil, to a depth of 46 inches, is dark grayish- 
brown to olive-gray, mottled silty clay loam that grades 
to heavy silt loam as depth increases, The substratum 
is olive-gray heavy silt loam that has strong brown 
mottles, 

Garwin soils have moderately slow permeability and 
high available water capacity. They are medium in avail- 
able nitrogen and very low in available phosphorus and 
potassium. They are slightly acid ta neutral and generally 
do not need lime for optimum growth of crops. 

These soils are well suited to corn and soybeans, 

Representative profile of Garwin silty clay loam, in a 
cultivated field, 300 feet east and 160 feet south of the 
northwest. corner of SW14NWJ4 sec. 12, T. S2 N., R. 5 W.: 

Ар-9 to 9 inches Маек (N 2/0) light silty clay loam; 
cloddy, breaking to weak, fine, granular structure; 
firm; neutral; clear boundary, 

А12 9 to 16 inches, black (10YR 2/1) silty clay loam; weak, 
very fine, zranular and subangular blocky structure ; 
friable; slightly пей; graduni boundary. 


AS—16 to 22 Inches, very dark gray (10YR 3/1) silty су 
loam, slightly higher chroma when kneaded: few, 
fine, faint, light olive-brown (25Y 5/4) mottles ; 
weak, very fine, subangular blocky structure: firm; 
Маек (10YR 2/1) coatings on ped faces іп upper 
part of horizon; few dark reddish-brown (SYR 2/2) 
and stroug-brown (7.5YR 5/6) oxide concretions ; 
slightly acid; gradual boundary, 

B21—22 to 28 inches, dark grayish-brown (2.5Y 4/2) «Шу 
clay loam; common, fine, distinct, strong-brown 
(SYR 5/6) mottles; weak, fine, subangular blocky 
structure; firm; few, thin, discontinuous clay filins ; 
few, discontinuous, darkegray (5Y 4/1) contings: 
few, fine, dark reddish-brown (5YR 2/2) oxide 
concretions; slightly acid; gradual boundary, 

B22g—28 to 36 inches, olive-gray (БҮ 5/2) silty clay lowm ; 
common, fine, prominent, strong-hrown (7.5YR 5/6) 
mottles; wenk, fine, prismatic structure breaking to 
weak, fine, subangular blocky structure; firm; 
common dark reddish-brown (SYR 2/2) oxide соп- 
cretions ; neutral; grudunl boundary. 

B3g—38 to 46 Inches, olive-gray (5Y 5/2) heavy silt loam: 
common, medium, prominent, strong-brown (7.5YR 
5/8) mottles: weak, medium, prismatic structure: 
friable; nentral: gradual boundary. 

Cg—46 to 00 inches, olive-gray (5Y 5/2) heavy silt loam: 
common, medium, prominent, stroug-brown (ТЛУК 
5/8) mottles; massive; friable: neutral. 

The solum ranges from $6 to 50 inches In thickness, The 
Al or Ap horizon ranges from black (N 2/0) wo very dark 
gray (10YR 3⁄1), The A horizon ranges from 14 to 23 inches 
in thickness and from silty clay loam to heavy silt loam, 
The Ba horizon has ішек of SY and 2.5Y, n value of 3 to 5, 
and a chroma of 1 or 2, The D1 or B2 horizon is 30 to 26 
percent clay. Depth to carbonates 18 from 48 to 70 inches ог 
more. Reaction is slightly acid to neutral in the most acid 
part of the solum. 

Garwin soils formed in material similar to (hut іп which 
Muscatine aud Tama solls formed, and they are іп the same 
drnlnnge cass ая Maxfield soils, They formed in more than 
40 inches of 10658, but Maxfield solls formed in about 24 to 
40 inches of loess and glacial till, Garwin solls have а 
кгауег Н horizon and are more poorly drained than Musea- 
tine and Tama soils, 

Garwin silty clay loam (0 to 2 percent slopes) (118).— 
This soil is commonly in slightly concave areas at the 
head of upland drainageways. It also occurs on a few 
loess-covered stream benches. It is commonly adjacent to 
other upland soils, such as Atterberry, Muscatine, and 
Tama, Colo and Ely soils commonly are in drainageways 
adjoining Garwin soils, қ + 

This soil is well Suited to intensive use for corn and 
soybeans if tile drainage is used. Tilth is generally 1, 
but this soil puddles if it is worked when wet. Capability 
unit ILw-1; woodland suitability group 9. 


Hayfield Series 


The Hayfield series consists of somewhat роону 
drained soils that formed іп 24 {о 40 inches of loam 
alluvial deposits in areas of loamy sand and some gravel, 
These soils ure nearly level on stream benches and in 

laces are in Senes: d drainageways that lack well-de- 
fined outlets. The native vegetation was mixed prairie 
grasses and trees. 

In a representative profile the surface layer is black 
loam about 7 inches thick. The subsurface layer is dark 
grayish-brown, friable silt loam that has some mottles. 
The subsoil is 37 inches thick. The upper 6 inches is dark- 
grayish brown and brown, friable, mottled silt loam. The 
next 20 inches is light brownish-gray, yellowish-brown, 
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and light olive gray, mottled loam. The lower 11 inches ја 
light brownish-gray and yellowish-brown. very friable 
loamy sand. The substratum, at a depth of 47 inches, is 
yellowish-brown, mottled loamy sand that contains 
gravel, 

Hayfield soils have low to moderate availuble water 
capacity, depending on depth to sand and gravel. These 
soils have moderate permeability above the sand, but 
permeability is very rapid in the sand and gravel. They 
ure low in available nitrogen and very low in available 
phosphorus and potassium. They are generally acid 
where they have not been limed within the last. 5 years. 

These soils are well suited to row erops, but in some 
— pos канон аге ara im ence of wetness. 

егіп the growing season they are droughty, especiall 
the moderately deep soils, a dic d У 


Representative profile of Hayfield loam, deep, in a 
cultivated field, 150 feet east and 410 feet north of the 


таа corner of SWI4NW!4 кес, 36, Т. 85 N., В. 


Ар—0 to 7 Inches, black ПОУВ 2/1) loam; eloddy, breaking 

to weak, fine, шғапиағ structure; friable; neutral; 
_ abrupt boundary. 

A2—7 to 10 Inehes, dark grayish-brown (10ҮБ 4/2) silt 
loam; common, fine, distinet, dark yellowish-brown 
(10УЦ 4/4) mottles and few, fine, faint, grayish- 
brown (10ҮҢ 5/2) mottles; weak, medinm, platy 
structure; frinble; few, fine, black oxide concretions; 
neutral; clear bonndary. 

H1—10 to 16 inches, dark grayish brown (10YR 4/2) and 
brown (10YKR 4/3) silt loam; common, flne, faint, 
dark yellowish-brown (10YR 4/4) and grayish- 
brown (2.51 5/2) mottles; weak, fine, subangular 
blocky structure; friable; few strong-brown and 
black Oxide concretions; Strongly acid: gradual 
boundary, 

B21—16 to 26 inches, light brownish gray (25Y 0/2) and 
yellowish-brown (10YR 5/4) loam; common, fine, 
distinct, strong-brown (7.5YR 5/6) mottles; very 
weak, fine to medium, subangular blocky structure; 
few, fine, dark-brown (7.5YR 3/2) oxide concretions ; 
medium acid; gradual boundary. 

B22t—26 to 36 inches, light Olive-gray (SY 6/2) and yellow- 
ish-brown (10YR 5/4) loam; weak, medium, хиїн 
Angular blocky structure; few patchy clay films: 
light-gray (5У 6/1) coatings on some рейх ; common 
dark-brown (7.5YR 4/4) oxide concretions; medium 
acid; gradual boundary. 

ITBSt—36 to 47 inches, light brownish-gray (ОБУ 6/2) and 
yellowish-brown (10YR 5/6) course loamy sand; very 
weak, coarse, snhangular blocky structure; very 
friable; clay bridging between sand Sralus; common 
dark-brown (7.5YR 4/4) oxide concretions ; strongly 
neid; clear boundary. 

IIC—47 to 00 inches, yellowish-brown (10ҮД 5/6) loamy 
und and fine gravel (30 percent gravel) : many, 
medium, distinct, light brownlshgray (2.5Y 6/2) 
und strong-brown (7.5Y 5/6) mottles; single grained; 
loose; strongly acid, 


The solum from about 24 to 50 inches in thickness, 
and depth to contrasting texture ranges from about 24 to 40 
inches, The A1 or Ap horlzon ranges from 6 to 19 inches in 
thickness. Tt has a hue of 10YR, а value of 2 or 3, and n 
chroma of 1 or 2. The A? horizon has n упіше of 4 or 5 and 
chroma of 2 or 3. It is З to 7 Inches thick, The B horizon 
has а hue of 10YR to 2.5Y, а value of 3 to 6, and a chroma 
of 2 to 4, Where chroma is 3 or 4, there are lower chroma 
motties. The В horizon typically is loam, silt loam that ія 
high in content of sand, ight clay loam, or sandy clay, but 
in some places the lower part of the horizon is sandy loom 
or loamy sand. The O horizon has a value of 4 to б, а chroma 
of 2 to 6, and a hue of 10YR or 2.5Y. It is dominantly loamy 
sand, coarse saml, or sand that contains some gravel, Re- 
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action ranges from medium acid to very strongly acid іп 
the most meld part of the solum. 

Haytield soils formed іп material similar to that in which 
Lawler, Marshan, Sattre, Sande, Wapsie, and Wankee soils 
formed, They have a grayer В horizon and are more poorly 
drained than Sattre, Saude, Марків, or Waukee soils, They 
have a thinner A horizon than Lawler and Marahan soils, 
and they are better drained than Marshan soils, 

Hayfield loam, deep (0 to 2 percent slopes) (724).—This 
soil is on stream benches and in outwush ureus on up- 
lands. Tt is commonly associated with Lawler, Marshan, 
and Wapsie soils. The profile of this soil is the one 
described аз representative for the series, Depth to sand 
and gravel is 30 to 40 inches. 

Included with this soil in mapping are a few ureus of 
soils that. have 6 to 20 inches of light-colored overwash 
and areas of soils that have coarse-textured material at a 
depth as shallow as 20 inches or as deep as 45 inches. 
Also included are small areas of soils where the surface 
n und subsoil contain more silt than this Hayfield 
soil. 

‘This soil сап be used intensively for row crops if it із 

roperly managed. It is somewhat poorly drained and 

nefits from tile drainage during wet years. Tile place- 
ment is dificult in some paces becuuse of loose, wuter- 
bearing sand and gravel. Capability unit 1-9; woodland 
suitability group 7. 

Hayfield loam, moderately deep (0 to 2 percent 
slopes) (725],— This soil is on stream benches or in outwash 
areas on uplands. It is commonly associated with Mar- 
shan, Sattre, and Wapsie soils and deep Hayfield soils. 
This soil has a profile similar to the one described as rep- 
resentative for the series, but depth to sand and gravel 
ranges from 24 to 30 inches, and in a few areas it is as 
shallow as 20 inches. 

Included with this soil in mapping are areas of soils 
where the surface layer is sandy loam and sand and ec 
in the subsoil and in the substratum are at a shallower 
depth than in this Hayfield soil. These areas are com- 
monly underlain by fine-textured material below a depth 
of 60 inches, and they tend to be wetter than is typical. 
Also included are small areas of soils where the surface 
* and the subsoil contain more silt than those in this 
soil. 

"This soil is moderately well suited to row crops if it is 
properly managed. Because the sandy substratum is close 
to the surface, the water table fluctuates rapidly. There- 
fore, this soil can be both wet and droughty during the 
growing season, depending on the amount and timeliness 
of rain. During some years when the water table is sea- 
sonally high, this soi benefits from tile drainage. Tile 

lacement is difficult in places because of loose water- 
ring sand and gravel. Capability unit 118-9; wood- 
land suitability group 7. 


Judson Series 


Тһе Judson series consists of silty &oils that formed 
in local alluvium washed from higher loess-covered hill- 
sides, These soils are well drained to moderately well 
drained. They are gently sloping on foot slopes and fans 
where waterways empty onto bottom lands, Native vege- 
tation was prairie grasses. 

In a representative profile the surface layer is black, 
very dark brown, and very dark grayish-brown light 


silty clay loam about 30 inches thick. The upper part of 
the subsoil is dark-brown to yellowish-brown silty clay 
loam that extends to a depth of 54 inches. The lower 
part is yellowish-brown silt loam that has grayish-brown 
mottles. 

Judson soils have moderate permeability and high 
available water capacity. These soils are low to medium 
in available nitrogen and low in available phosphorus 
and potassium, They are acid where they have not been 
limed within the last 5 years. 

These soils are well suited to row crops. They receive 
runoff from soils upslope during periods of intense rain, 
but the areas do not pond. Diversion terraces are effec- 
tive in intercepting runoff from higher lying soils. 

Representative profile of Judson silty clay loam, 9 to 5 
percent slopes, in a cultivated field, 132 feet south and 
343 feet east of the northwest corner of NWI4SWY, 
sec, 30, T. $4 N., R. S W.: 


Ар--0 to 7 inchos, black (10YR 2/1) light silty clay loam; 
weak cloddy, breaking to weak, fine, subaugulur 
blocky structure; friable; slightly acid: abrupt 
boundary, 

Al2—7 to 18 inches, Маск (10YR 2/1) light silty clay loam: 
weak, fine, granular structure; friable; slightly geld: 
gradual boundary. 

А18—18 to 24 inches, very dark brown (10YR 2/2) light silty 
«ау loam; weak, fine, subangular blocky structure; 
friable; medium acid; gradual boundary, 

А3—24 (% 30 inches, very dark grayish-brown (10YR 3/2) 
light silty clay loam; moderate, fine, subanzular 
blocky structure; friable; few black (10ҮН 7/1) 
coatings on ped exteriors; slightly acid; gradual 
boundary, 

B21—30 to 42 inches, dark-brown (10YR 3/3) silty clay 
loam; very dark grayisl-brown. (10YR 3/2) реа 
exteriors; moderate, medium, subangular blocky 
structure; friable; very few, thin, discontinuous 
clay films; medium acid; gradual boundary. 

B22—42 to M inches, yellowish-brown (10YR 5/4) light 
silty clay loam; brown (10YR 4/3) ped exteriora: 
moderate, medium, subangular blocky structure; 
friable; medium acid; gradual boundary, 

B3—54 to 65 inches, yellowish-brown (10YR 5/6) heavy silt 
loam; common, fine to medium, distinct, grayish- 
brown (10YR 5/2) mottles; weak. coarse, subangular 
blocky structure; friable; few pores filled with dark- 
brown to brown (7,5YR 4/4) clay; many dark reddish- 
brown (SYR 2/2) oxide concretions; medium acid. 

The solum ranges from 48 to 60 inches or more In thickness. 
The А horizon ranges from 24 to 30 inches in thickness. The 
A horizon is black (10YR 2/1) or very dark brown (10YR 
2/2) in the upper part and ranges to very dark grayish 
brown (10YR 2/2) or dark brown (10YR 2/2) iu the lower 
part. It is sili loam or silly clay loum, and the clay content 
ranges from 24 to 30 percent. The B horizon has a value of 
$ to 5 and a chroma of 8 to 6 but in places the upper part 
of the D horizon has darker coated ped exteriors, The B2 
horizon ranges from light to medium silty clay loam in the 
finest textured рагі. A few grayish brown mottles are below 
n depth of 30 inches іп places, Reaction is medium acid іш 
the most acid part of the solum. 

Judson solls formed in material similar to that in which 
Ely апа Kennebee soils formed, They have a browner D 
horizon and are better drained than Ely soils. The dark- 
colored surface layer of Judson solls ік not so thick as that 
of Kenneboe solls, 


Judson silty clay loam.2-te-o-pereent-slopes [80].— 
This soil is on alluvial fans or foot slopes. It is nt the 
buse of loess-covered uplands and downslope from Downs 
and Tama soils. 

Tneluded with this soil in mapping are small areas of 
moderately sloping soils and a few areas of soils that 
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have а lonum surface layer that is dark colored to n 
depth of more than 36 inches. Also included are some 
areas that have sandy overwash, which are indicated on 
the soil map by a sand symbol, and some areas that have 
6 to 20 inches of light-colored silt loam overwash. Small 
areas of somewhat poorly drained soils that benefit. from 
tile drainage during some wet years are also included. 

This soil is well suited to row crops, but it is subject 
to slight erosion if it is cultivated. Many areas of this 
soil are small, and they are generally cultivated with 
adjoining soils, Capability unt Ile}; woodland suit- 
ability group 4. 


Kennebec Series 


The Kennebec series consists of somewhat poorly 
drained to moderately well drained войв that formed in 
silty alluvium under prairie grasses. These soils are 
nearly level and are on flood plains, on alluvial fans, 
and in narrow upland waterways. 

In a representative profile the surface layer is black 
and very dark brown silt loam and light silty loam 
about 43 inches thick. The substratum is very dark brown 
and very dark gray, mottled, friable and very friable 
sandy loam and heavy loam. 

Kennebec soils have moderate permeability and hich 
available water capacity. These soils are medium in avail 
able nitrogen and phosphorus and very low in available 
potassium, ‘They are slightly acid to neutral and generally 
do not need lime, 

These soils are well suited to corn and soybeans, but 
in some years crops are damaged by floods. The series 
have a seasonal high water table. | 

Representative profile of Кеппеһес silt loam, in a level 
cultivated field, 4 feet north and 7 feet cast of the south- 
west corner of SWA SWV sec. 30, Т. 82 N., R. 5 W.: 

Ap—0 to 5 inches, black (10ҮН 2/1) silt loam; weak, fine, 
zrauular structure; friable; neutral; clear, smooth 
boundary. 

A12—35 to 35 inches, very dark brown (10YR 2/2) light silty 
clay loam; black (10YR 2/1) ped exteriors; weak, 
fine, granular structure and weak, fine, subanzular 
bloeky structure; friable; neutral: gradual boundary. 

AlS—35 to 43 inches, very dark brown (УК 2/2) heavy 
silt loam; weak, fine, subanzular blocky structure; 
friable; nentral; clear boundary. 

HC1—43 to 47 Inches, very dark brown (10YR 2/2) sandy 
loam; few, une, faint, dark brown (7.5YR 3/2) 
mottles; weakly stratified, very friable; neutral; 
gradual boundary, 

1102.47 to 58 inches, very dark brown (I0YR 2/2) and very 
dark gray (10YR 3/1) sandy loam; common, fine, 
distinet matties and very weak, fine, dark-brown 
(ЛУК 3/2) mottles; sulangular blocky structure; 
friable; neutral; gradual boundary, 

1iC3—G8 to 72 inches, very dark brown (10YR 2/2) and 
very dark gray (10YR 3/1) heavy loam; common, 
fine, distinet, dark-brown (7.5YR 3/2) mottles; very 
weak, fine, subangular blocky strueture; friable; 
neutral. 


The A horizon ік more than 36 inches Шек. It is Mack (10YR 
2/1) and very dark brown (10ҮН 2/2) and in some profiles 
grades to very dark gray (10YR 3/1) or very dark grayish 
brown (10YR 2/2) in the lower part. The hue commonly ix 
10 R In the A nud Є horizons, but In places it is 25Ү in the 
© horizon, ‘The A and С horizons typically are 24 to 20 percent 
clay, but below a depth of 40 Inches the amount ік variable, 
Kennebee soils have more sand below n depth of 40 inches 
than їх typical for the series In other counties, 
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Kennebec soils formed In material similar to that in which 
Colo, Lawson, Nodaway, and кршуше soils formed. They 
contain more silt and less sand than Spillville soils, are 
dark colored to a greater depth than Lawson soils, and are 
not so poorly drained as Colo solls; also, they contain less 
clay throughout than those soils. They typically are darker 
colored than Nodaway soils and are not stratified as are 
Nodaway solls, 

Kennebec silt loam (0 to 2 percent slopes) (212).—This 
soil is on bottom lands, at the mouth of drainageways, 
and in narrow upland waterways, It commonly is ad- 
Jacent to Colo, Lawson, Nodaway, or Spillville soils. 

Ineluded with this soil in mapping are small areas 
of soils that have 6 to 20 inches ar light-colored, recent 
overwash. Small wet spots that hinder farm operations 
are also included. ‘These areas are indicated on the soil 
"о a special symbol. 

is soil can be used intensively for corn and soy- 

beans if it is well managed. It is subject to occasional 
floods during periods of heavy rain, and it has a seasonal 
high water table. Capability unit 1-9; woodland suit- 
nbility group 8. 


Кепуоп Series 


The Kenyon series consists of moderately well drained 
soils that formed in loamy material and underlying firm 
glacial till. These soils are gently sloping to moderately 
sloping on uplands. The native vegetation was prairie 
grasses, 

In a representative profile the surface layer is black 
und dark-brown loam about 17 inches thick. The upper 
pen of the subsoil is dark vellowish-brown, friable 
wavy Јошт. The part ої the subsoil below а depth of 
94 inches, which formed in glacial till, is yellowish- 
brown heavy loam. It has grayish mottles below a depth 
of 24 inches. The substratum, at a depth of 52 inches, 
is mottled yellowish-brown and grayish-brown, firm loam. 

The rate at which water moves through the friable 
loamy material differs from the rate ut which it moves 
through in the firm glacial till Water moves more 
rapidly in the overburden and accumulates at the till 
contact. Wet, secpy areas are evident in some years. 

Kenyon soils have high available water capacity. They 
have moderate permeability in the upper part of the pro- 
file and moderately slow permeability in the lower part. 
They are low to medium im available nitrogen and very 
low in available phosphorus and potassium. They are 
commonly acid and need lime where they have not been 
limed within the last 5 years. 

These soils are well suited to row crops if properly 
managed. The concerns of providing adequate drainage 
and controlling erosion on these soils are difficult be- 
cause they conflict to some extent. The long, uniform 
upland slopes are well suited to contour cultivation and 
terracing. ‘These practices slow down movement ої sur- 
face water and allow more water to soak into the soil. 
The extra water that enters the soil complicates drain- 
age, especially in wet years, Consequently, а combina- 
tion of tile drainage and terracing helps to overcome 
these limitations. 

Representative profile of Kenyon loam, 2 to 5 percent 
slopes, in a south-facing convex area in a cultivated 
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field, 700 feet south and 180 fect west of the northeast. 
corner ої SEIASEV, sec. 14, T. 81 N., R. 7 W.: 


Ap—0 to 7 inches, black (10Y1t 2/1) loam; “оду, breaking 
to weak, medium, subangular blocky structure; 
friable; neutrals abrupt boundary, 

412 7 to 11 inches, Маек (10ҮН 2/1) loam; moderate, fine, 
granular structure; friable; neutral; clear boundary. 

A3—11 to 17 inches, dark-brown (10ҮН 2/2) loam; very 
dark grayish-brown (10YR 3/2) ped exteriors; weak, 
fine, subangular blocky structure; friable; medium 
acid; gradual boundary. 

21-171 to 24 Inches, dark yellowish-brown (10YR 4/4) 
heavy lonm ; brown (10YR 4/2) ped exteriors; weak, 
fine, subangtlar blocky structure; friable; band of 
pebbles at a depth of 24 inches; strongly acid; clear 
boundary. 

IID22—24 to 35 inches, yellowish-brown (10YR 5/0) heavy 
loam: few, fine, distinct, grayish-brown (25Ү 5/2) 
пон ен: moderate, medium, subangular blocky strne- 
ture; firm; fow small pebbles; few black (10YR 2/1) 
oxide concretions: strongly acid; gradual boundary. 

11823—35 to 45 Inches, yellowish-brown (10YR 5/6) heavy 
loam; grayish-brown (10YR 2/2) and brown похи 
5/3) ped exteriors; weak, medlum, prismatic struc- 
ture breaking to weak, medium, subangular blocky 
structure: firm: few small pebbles; few black (10YR 
2/1) oxide concretions; strongly acid; gradual 
boundary. 

53-15 to 52 inches, mottled yellowlsh- brown (10YR 5/6) 
and grayish-brown (22Ү 2/2) heavy loam; weak, 
coarse, prismatic structure brenklng to weak, coarse, 
sniangular blocky structure; firm ; few small pebbles ; 
common black (10Y R 2/1) oxide concretions; medium 
acid: gradunt boundary. 

ПС-22 to 07 inches, mottled yellowish-brown (ЛОЗЕ 5/6) 
und graylxl-brown (2.5Y 5/2) heavy loam; massive: 
firm: few small pebbles; few yellowish red (SYR 
5/8) oxide concretions; neutral, 


‘The solum ranges from 45 to 00 inches in thickness, Loamy 
material is about 14 to 24 inches deep over firm loam glacial 
till. The Ap or АТ horizon is black (LOYR 2/1) or very dark 
brown (T0YR 2/2). In unereded areas the А horizon ranges 
from about 10 to 90 Inches in thickness, and thickness 
commonly deerenses ан slope increases, The A horizon 
typlenlly is loam but ranges to silt loam that is high In 
content of sand, The B2 horizon has a hue of 10YR, a value 
dominantly of 3 to 5, and a chroma of З to 0, The ИВ horizon 
has a hue of 10YR, a value of 4 or 5, and а chroma of 3 to 8; 
mottles have a chroma of 2 or lower, The ITB horizon typically 
is heavy loam but ranges to tight clay loam and sandy clay 
loam, Tue ПО horizon ік similar to the ТІН horizon in color 
nnd texture but grayish mottles nre more common in the ТІС 
horizon, Reaction ranges from medium acid to strongly acid 
іп the most acid part of the solum, 

Kenyon solls formed in material similar to that in which 
Arnedale, Tossett, Oran, Readiyn, and Tripoli solls formed, 
nnd they are closely mns<socinted with Clyde, Floyd, and 
Schley soils, They have a thicker, darker colored A horizon 
than Bassett and Oran soils. They have a browner В horizon 
and are better dralned than Clyde, Floyd, Readlyn, Хешеу, 
and Tripoli soils, Kenyon solls ure shallower to firm till and 
to grayish mottles than Aredate soils, 


Kenyon loam, 2 to 5 percent slopes (03p).— This soil 
ія on convex ridges and side slopes on uplands, It is 
upslope from Clyde, Floyd, and Schley soils and more 
sloping Kenyon soils. The profile of this soil is the one 
described ав representative for the series. 

This soil is well suited to row crops if it is properly 
managed. It is subject to slight erosion if it is cultivated. 
Water tends to accumulate nt а depth of about 18 inches 
because of the difference in permeability in the loamy 
overburden and that in the underlying glacial till. A 
temporary high water table results, especially early in 
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spring. Because providing adequate erosion control and 
drainage is difficult, a combination of terracing and tile 
drainage is needed in some places. Capability unit Пе-1; 
woodland suitability group б. 

, Kenyon loam, 5 (о 9 percent slopes (83C). This soil 
is on short, convex side slopes on uplands. It is upslope 
from Clyde and Floyd soils and blow gently sloping 
Kenyon soils, This soil has a profile similar to the one 
described as representative for the series, but the dark 
surface layer is not so thick. 

Included with this soil in mapping are a few areas of 
sandy soils that are indicated on the soil map by a 
special symbol. These areas are droughty and are less 
productive than this Kenyon soil. 

This soil is suited to row crops if it is properly 
managed. Tt is subject to moderate to severe erosion if 
it is cultivated. Contouring and terracing are practices 
that help to control erosion. In wet years, fieldwork is 
delayed slightly in places. Beeanse providing adequate 
crosion control and drainage is difficult, a combination 
of terracing and tile drainage is needed іп some places. 
Capability unit IIIe 1; woodland suitability group б. 

enyon loam, 5 to 9 percent slopes, moderately 
eroded (83C2).—This soil is on short, convex side slopes 
on uplands. It is downslope from gently slopin Kon- 
yon soils and upslope from Clyde and Floyd soils. This 
soil has a profilo similar to the one deseribed ns rep- 
resentative of the series, but the plow layer is thinner, 
and part of the subsoil is mixed into it. Also, stones and 
pebbles on the surface interfere with farming opera- 
tions in places. This soil is lower in content of organic 
косе and in fertility than slightly eroded Kenyon 
soils, 

Included with this soil in mapping are areas of so- 
verely eroded soils that have little ог no material in 
the surface layer and are lower in content of organic 
matter and in fertility than this Kenyon soil Also 
included are areas of sandy soils that are indicated on 
the soil map by а special symbol. These sandy areas 
are droughty and less productive than this soil. 

This soil is suited to row crows if il is properly man- 
aged. It is subject to severe erosion if it is cultivated, 
In wet years, fieldwork is delayed slightly. Beenuse 
providing adequate erosion contro and drainage is difi- 
cult. u combination of terracing and tile drainage is 
needed in some places. Capability unit 116-1; wood- 
land suitability group 6. 

Kenyon loam, 9 to 14 percent slopes, moderately 
eroded (8302).—This soil is on convex side slopes close to 
drainageways. Tt occupies the entire slope in a few 
places. It is below less sloping Kenyon soils and above 
Clyde soils. This soil is similar to the one described as 
representative of the series, bnt its surface layer is 
very dark grayish-brown and friable, and part of the 
brown subsoil is mixed into it. 

Tnelnded with this soil in mapping are small areas of 
severely eroded soils that have little or no material 
in the surface layer; they are lower in content of 
organic matter and in fertility than this Kenyon soil. 
These severely eroded areas are indicated on the soil 
map by а special spot symbol. Also included are small 
areas of soils where the surface layer is sandy loam. 
Small areas of sand and gravel are included and ure in- 
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dicated on the soil map by a special symbol, These 
areas are droughty and less productive than this soil. 

This soil is suited to row crops if it is well mana 
and if further erosion is controlled. Capability unit 
I1Ie-2; woodland suitability group 6. 


Klinger Series 


The Klinger series consists of somewhat poorly 
drained soils on uplands. These soils formed in loess 
and glacial till. The loess ranges from about 24 to 40 
inches in thickness. These soils are nearly level on broad 
ridges or flats and gently sloping on side slopes on up- 
lands, Native vegetation was mixed prairie grasses, 

In a representative profile the surface layer is black 
to very dark yish-brown silty clay loam about 19 
inches thick. The upper part of the subsoil is dark 
gruyish-brown, mottled silty clay loam. The lower part 
of the subsoil is grayish-brown, mottled heavy loam to а 
depth of 44 inches. The substratum is mottled yellowish- 
brown and gray heavy loam. е. 

Klinger soils have moderate permeability in the up- 
per part of the profile, which formed іп loess, and 
moderately slow permeability in the lower part, which 
formed in glacial till. These soils have high available 
water capacity. They are low to medium in available 
nitrogen and very low in available phosphorus and ро- 
tussiun, They ure acid where they have not been limed 
within the last 5 years. 

These soils are well suited to corn and soybeans. They 
have a seasonal high water table, and in some areas they 
benefit from tile drainage. 

Representative profile of Klinger silty clay loam, 0 
to 2 percent. slopes, in a cultivated field, 20 feet west 
and 650 fect north of the southeast corner of SE NE 
sec. 4, Т. 83 N., R. 5 W.: 

Ap—0 to Т inches, black (10ҮК 2/1) light silty clay loam; 
cloddy, breaking to weak, One, granular structure; 
friable; medium acid; abrupt boundary, 

А12--7 to 13 inches, Маек (10YR 2/1) light silty clay loam; 
moderate, fine, granular structure: friable; medium 
acid ; gradual boundary. 

АЗ 13 to 10 inches, very dark grayish-brown (10YR 3/2) 
light silty clay loam; moderate, flue, subangular 
blocky structure; frinble; common, fine, dark oxide 
concretions; medium acid; gradual boundary, 

B21t—19 to 27 inches, dark zrayish-brown (2.5Y 4/2) medium 
silly сілу loum, very dark grayish-brown (25Y 3/2) 
ped exteriors; few, fine, distinct, yellowish-brown 
(10YR 5/4) mottles and many, fine, distinct, light 
Olive-brown (2.5Y 5/4) mottles; weak to moderate, 
flne, subungular blocky structure; friable; thin dis- 
continuous clay filma; few, fine, dark oxide concre- 
tions; slightly acid; gradual boundary. 

B22t—27 to 88 inches, durk grayish-brown (22Ү 4/2) medium 
silty clay loam; common, fine, faint, yellowish-brown 
(10YR 5/4) and graylsh-brown (2.5Y 5/2) mottles; 
weak, medium, prismatic structure breaking to 
moderate, medium, subangular blocky structure; 
friable; thin discontinuous clay films: slightly acid; 
gradual boundary. 

HB31t—33 to 44 inches, grayish-brown (2.5Y 5/2) heavy 
loam: common, medinm, yellowIsh-hrown (10YR 5/6) 
шоев; moderate, coarse, prismatic structure brenk- 
ing to weak, medium, subangular blocky structure; 
firm; thin discontinuous clay filum; band of pebbles 
at a depth of 33 to 34 Inches; slightly acid; clear 
boundary, 

IIC—44 to 00 inches. mottled yellowish-brown (10YR 5/6) 
and gray (SY 6/1) heavy loam: massive; firm: dis- 
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continuous yellowish-brown sand lens between depths 
of 39 and 43 inches; neutral, 


The solum ranges from about 10 to 60 inches іп thickness. 
The A horizon is typically black (10YR 21) or very dark 
brown (10YR 2/2), It grades іп value to 3 and hus а chroma 
of 1 or 2 in the lower part. It ranges from 18 to 22 inches 
in thickness, The B2t horizon із dominantly dark grayish 
brown (25Y 4/2). И has а value of 5 and а chroma of $ or 
4 in a minor part of the matrix, Clay content of the Mer 
horizon ranges from 28 to 35 percent. The IIBt horizon has 
a value of 4 or 5 and a chroma of 2, but the chroma of 
mottles is higher. The IIBt horizon 15 Јошт, Прін clay loam, 
or sandy clay loam. Reaction is medium acid to xtrongly 
acid in the most acid part of the solum. 

Klinger solls are associated with Clyde, Dinsdale, Floyd, 
Franklin, Maxfield, Muscatine, and Readlyn solls, They have 
а thicker, darker colored A horizon than Franklin solls and 
have n кглуег В horizon and are more poorly drained than 
Dinsdale soils, They have a higher sand content іп the lower 
part of the В horizon than Musentine soils, They contain 
less sand in the surface layer and іп the upper part of the 
B horizon than Floyd and Readlyn soils They are not so 
poorly drained as Clyde and Maxfield solls, 

Klinger silty clay loam, 0 to 2 percent slopes (1844].— 
This soil is on uplands. It is commonly associated with 
Clyde, Dinsdale, Floyd, Franklin, Maxfield, Muscatine, 
and Readlyn soils. The profile of this soil is the one 
deseribed us representative for the series. 

Ineluded with this soil in mapping are small areas 
that are well drained and some small areas of soils 
that contain more sand in the surface layer than this 
Klinger soil. Also included are some areas of sandy 
soils und some areas of wet spots, which are indicated 
on the soil map by special symbols. ‘The wet areas delay 
farming operations, especially after heavy rains. 

This soil is well suited to intensive use for corn and 
soybeans. Runoff is slow. Although some areas ean ће 
farmed without tile drainage, tile is beneficial and makes 
earlier field operations possible. Capability unit I-2; 
woodland suitability group 7. 

Klinger-Maxfield silty clay loams, 2 to 5 percent 
slopes (3818).—This complex consists of about 60 percent 
Klinger soils, about 30 percent Maxfield soils, and 10 
percent included Colo silty clay loam. ‘The soils in this 
unit are somewhat poorly drained and poorly drained. 
They are at the head of upland drainageways and at 
the base of side slopes. In most places Maxfield und 
Colo soils are in the lowest part of the drninnge- 
ways and are bordered by a band of Klinger soils. The 
soils in this unit are associated with Clyde nnd Dins- 
dale soils. i 

These soils are suited to row crops if they are prop- 
erly drained. They receive seepage and runoff from 
more sloping soils above them. Tile drains are effective 
if suitable outlets are obtained. Gullies form if drain- 
ageways that have a high concentration of water are 
not in grass. Most areas of these soils are farmed along 
with surrounding soils because individual areas gen- 
erally are too small to be cropped separately. Capa- 
bility unit IIw-1; woodland suitability group 9. 


Lamont Series 


The Lamont series consists of somewhat excessively 
drained soils that formed in eoliam or wind-deposited 
material. These soils are gently коріп” to moderately 
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sloping and are on uplands and stream benches. Native 
vegetation was trees, 

In a representative profile the surface layer is very 
dark gravish-brown fine sandy loam about 5 inches 
thick. The subsurface layer is dark grayish-brown, very 
friable sandy loam about § inches thick. The subsoil is 
brown and dark yellowish brown to strong brown. It 
is sandy loam in the upper 15 inches and loamy sand 
in the lower 6 inches. Below a depth of 24 inches is 
yellowish-brown sand containing dark-brown loamy sand 
und bands of clay and iron about М, to 1 inch thick. 

Lamont soils have moderately rapid permeability und 
low available water capacity. They are very low in 
available nitrogen and potassium and low in available 
phosphorus. They are acid where they have not been 
limed within the lust 4 years. Тһе more sloping areas 
of these soils are highly erodible. 

These soils nre suited to row crops, but a lack of 
moisture limits crop production in most years. 

Representative profile of Lamont fine sandy loam, 
9 to 5 percent slopes, in а north-facing, convex area in 
A permanent pasture, 20 feet west and 600 feet south 
of the northeast corner of МУИ ХУА sec. 21, Т. 83 
N. В. 6 Ма 


А1--0 to 5 inches, very dark grayish-brown (10YR 3/2) fine 
киифу loam, grayish-brown (10YR 5/2) dry; weak, 
fine, granular structure; very friable; slightly acid; 
gradual boundary, 

A2—5 to 13 inches, dark grayish-brown (10ҮН 4/2) sandy 
loam: weak, course, platy structure breaking to very 
weak, granular structure; very friable; discontinuous 
very dark grayish-brown (10YR 3/2) coatings; 
medium acid; gradual boundary. 

Bl 一 13 to 16 inches, brown (10YR 4/3) sandy loam; weak, 
fine, subangular blocky structure; friable; medium 
acid: gradual boundary. 

B2t—16 to 9S Inches, dark yellowish-brown (10Ү 4/4) sandy 
loam; weak, coarse, subangnlar blocky structure 
breaking to very wenk, medium, subangular blocky 
structure; friable; discontinuous dark-brown to brown 
(SYR 4/4) clay Alms; strongly acid; gradual 
boundary. 

at- 28 to 24 inches, stronz-brown (TTR 5/6) loamy sand; 
weak, course, subangular blocky structure; very 
friable; thin patehy clay films; medium acid; clear 
boundary. 

C&VW2i—234 to 00 inches, yellowish-brown (10YR 5/6) капа; 
single grain; loose; t4- to 1-ішсін dark-brown (7.5YR 
4/4) loamy sand bands of clay and Iron мі depths 
of 39, 45, 48, 55, and 50 inches; medium acid. 


The solum ranges from 24 (о 40 inches іп thickness, The 
A1 horizon ік very dark grayish-brown (10YR 3/2), dark 
gray (10YR 4/1), or very dark gray (10YR 3/1). In 
uneroded nrens the А2 horizon ranges from dark grayish 
brown (10YR 4/2) to grayish brown (10YR 5/2) and brown 
(10YR 5/3). In some places the А2 horizon is wholly in- 
corporated into the Ap horizon, The B? horizon ranges from 
sandy loam to light loam and light sandy clay loam. The 
В horizon has а hue of IOYR to 7.5YR. а value of 4 to 5, 
and a chroma of 3 to 6, Reaction ranges from medium acid 
to very strongly acid in the most acid part of the solum, 

Lamont soils formed In material similar to that іп which 
Chelsea and Dickinson rolls formed, In places they are 
икми ан? with Burkhardt soils. They have a thinner, lighter 
colored A horizon than Dickinson soils, and they аге not sọ 
course textured as Chelsea soils. They lack the gravelly 
B and С horizons that are characteristic of Burkhardt solls. 


Lamont fine sandy loam, 2 to 5 percent slopes (1108).— 
This soil is on stream benches or in convex areas on 
uplands. It is adjacent to Burkhardt, Chelsea, and Sat- 
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tre soils and other Lamont. soils on stream benches. It 
is commonly associated with more sloping Chelsea and 
Lamont soils on uplands. In cultivated areas the plow 
layer of dark grayish-brown fine sandy loam is much 
lighter in color when dry. 

Included with this soil in mapping are a few areas 
of soils where depth to gravel is less than 2 feet. Also 
included are a few areas of nearly level soils that are 
subject to soil blowing but not to water erosion. 

This soil is suited to row crops, but it is droughty 
unless rain is very timely. Tf this soil is cultivated, it 18 
subject to slight soil blowing and water crosion. Capa- 
bility unit 1Ше-$; woodland suitability group 3. 

Lamont fine sandy loam, 5 to 9 percent slopes (110C].— 
This soil is on ridges and side slopes on uplands and on 
benches. It is adjacent. to Chelsea and Sattre soils and 
other Lamont soils. This soil has а profile similar to 
the one described as representative for the series, but 
the surface layer is very dark gray and depth to loamy 
fine sand is shallower. 

This soil is suited to row crops, but it is droughty if 
it is cullivated and soil blowing and water crosion are 
hazards unless rain is very timely, Most areas of this 
soil are in ure and woodland. Capability unit Ie- 
2; woodland suitability group 3. 


Lawler Series 


The Lawler series consists of somewhat poorly drained 
soils that formed in 24 to 40 inches of loamy alluvial 
material underlain by coarse-textured material. ‘These 
soils are either deep and have coarse-textured material 
at а depth of about З feet, ог they are moderately deep 
and have coarse textured material at a depth of about 
2 feet. These soils are nearly level. They are mainly on 
stream benches, but in a few places they are in small 
outwash areas on uplands. Native vegetation was mixed 
prairie grasses. 

In a representative profile the surface layer is black 
and very dark gravish-brown, friable loam ubout 17 
inches thick. The subsoil is mainly dark grayish-brown, 
friable loam that has mottles in the upper part. It is 
mottled grayish-brown and yellowish-brown, friable 
loam in the lower part. The substratum, at a depth of 
38 inches, is mottled grayish-brown and yellowish-brown 
loamy sand that contains some gravel. 

Deep Lawler soils have moderate available water 
capacity, and moderately deep Lawler soils have low to 
moderate available water capacity. Permeability is mod- 
erate in the medium-textured material and rapid in the 
coarse textured substratum, These soils are low to me- 
dium in available nitrogen and very low in available 

hosphorus and potassium. ‘hey are acid where they 
шув not been limed within the last 5 years. 

These soils are well suited to row crops, but in some 
years field operations are delayed early in spring be- 
cause of wetness. In places later in the season these 
soils, especially the moderately deep soils, are droughty. 

Representative profile of Lawler loam, deep, in а 
pasture, 955 feet east and 400 feet north of the south- 
west corner of NWIASW!/ sec. 29, T. 85 N., К. 6 W.: 

Al 0 to 11 inches, black (10YR 2/1) loam; weak. 
fine, granular structure; friable; medium geld: 
gradual boundary, 


40 


AS—11 to 17 inches, very dark grayish-brown (10YR 3/2) 
loam; very dark gray (10YR 3/1) ped exteriors; 
weak, fine, subangular blocky structure; friable; 
common, fine, faint, dark yellowish-brown (10ҮК 
4/4), өхіс mottles; medium acid; gradual boundary. 

1921-17 to 23 Inches, dark graylsh-brown (10YR 4/2) loam; 
very dark grayleh-brown (10YK 4/4) mottlee; weak, 
medium, subangular blocky structure; friable; 
medium ach; gradoni boundary. 

B2223 to 30 inches, dark grayish-brown (10ҮҢ 4/2) loam; 
dark-gray (10YR 4/1) ped exteriors; many, fine, 
distinct, yellowish-brown (10YR 5/6) mottles; weak, 
coarse, subangular blocky structure; friable; few 
brown and Маск oxide coneretions; strongly acid; 
gradual boundary. 

B3—30 го SS inches, mottled zrayIsh-brown (2.5Y 2/2) and 
yellowish-brown (10YR 5/6) loam; weak, course, 
subangular blocky structure; friable; few brown and 
Wack oxide concretions; medium acid; gradual 
boundary. 

ЗХ to 50 inches, mottled grayish-brown ПОУВ 5/2) 
and yellowish-brown (10YR 5/6) loamy sand that 
contains some gravel; single grain; loose; medium 
acid. 

Depth to coarse-textured material ranges from 24 to 40 
inches, which generally is the thickness of the solum, The А 
horizon is loam or silt loam that is high in content of sand, 
The АТ horizon Is back (ЮУК 2/1) or very dark gray 
(10YR 3/1), and the A3 horizon ік very dark gray (10YR 
З/1) or very dark grayish brown (10YR 3/2), The A horizon 
typically ranges from 12 to 15 inches іп thickness, but in 
some arenae it ranges to 74 Inches, and in these areas colors 
have a value of 3, The B2 horizon typically ін dark grayish 
brown (25X or JOYR 4/2) and has highechroma тшо ех, 
The B2 horizon typically ік heavy loam but ranges from loam 
to light sandy clay loam. Where depth to sand and gravel 
is near the minimum for the series, the кой has a TTBS 
horizon that formed in coarse material. The IBS horizon 
or the upper part of the C horizon typically ranges from 
loamy coarse sand to lonmy medium gravel, The Lawler 
solls in this county have дагк-дтау coatings in the Bee 
horizon that are дгиуег (han ік typical for the serles, 

Lawler solls are associated with Mayfield, Marshan. Sande, 
and Waukee soils, They have a thicker, darker colored А 
horizon than Hayfield soils. They have a graver В horizon 
than Sande and Waukee solls nnd they sre not хо well 
drained, They are not ко gray іп the E horizon as poorly 
drained Marshan soils. 


Lawler loam, deep (0 to 2 percent slopes) (224).— This 
soil is on stream benches or in oulwash areas on up- 
lands. It is commonly adjacent to Layfield. Marshan, 
Sande, and Waukee soils and moderately deep Lawler 
soils. The profile of this soil is the one described as 
representative for the series. Sand and gravel are at a 
depth of 32 to 40 inches, 

Incieded with this soil in mapping are a few small 
areas of soils where the surface laver and the subsoil 
contain more silt than those in this Lawler soil. Also 
included are a few areas of soils that have 6 to 20 inches 
of light-colored overwush. 

This soil is well suited ta row erops and сап be used 
intensively for corn and soybeans, It is somewhat poorly 
drained and benefits from tile drainage during wet 
years, Tile placement is diflicult in places because loose, 
water-bearing вап and gravel are nt а depth of about 
$6 inches. Capability unit. 1-9; woodland suitability 
group 7. 

Lawler loam, moderately deep (0 to 2 percent slopes) 
(AS. This soil is on stream benches or in outwash arcas 
on uplands. It is commonly adjacent to Hayfield, Mar- 
shan, Saude, and Waukee soils and deep Lawler soils. 
Sand and gravel are at a depth of 24 to 32 inches. 


ис 
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Included with this soil in mapping are a few small 
areas of soils where the surface layer and the subsoil 
contain more silt than those in this Lawler soil. Also 
included are a few sandy areas that are droughty and 
less productive than this soil and some wet spots that 
hinder farming operations at times. These areas are in- 
dicated on the soil map by special symbols. 

This soil is suited to row crops, and production is 
good if rain is timely, This soil is either wet or droughty 
during the growing season, depending on the amount and 
timeliness of rain. It is somewhat poorly drained und 
benefits from tile drainage during wet years. Tile place- 
ment is dificult because of loose, water-bearing sand 
and gravel. Capability unit 118-9; woodland suitability 
group 7. 


Lawson Series 


The Lawson series consists of somewhat poorly 
drained soils that formed in silty alluvium. These soils 
are nearly level and are on first bottoms or at the base 
of upland slopes that grade to bottom lands or low 
benches, The native vegetation was prairie grasses. 

In a representative profile the surface layer extends 
to а depth of 22 inches. It is very dark brown and black 
silt loam to a depth of 22 inches, and the lower part 
is very dark gray silt loam that has a few mottles. ‘The 
subsoil, at a depth of 32 inches, is dark grayish-brown 
silt loum that has strong-brown mottles. 

Lawson soils have moderate permeability and high 
available water capacity. They are low to medium in 
available nitrogen and very low in available phosphorus 
and potassium. These soils are generally neutral in re- 
netion und do not need lime. 

These soils are well suited to row crops, but they 
have a seasonal high water table and are subject (о oc- 
casional flooding, which, in many areas, determines the 
extent of their use. 

Representative profile of Lawson silt loam, in a level 
eultivated field, 700 feet north and 560 feet east of the 
southwest corner of ЗУМХЕМ sec, 5, Т. 82 X., К. 
g W.: 

Ар-0 to $ inches, very dark brown (10YR 2/2) silt loam; 


cloddy, breaking to weak, fine, granular structure; 
frinkle; neutral: abrupt. boundary 

А12-5 to 22 inches, black (10YR 2/1) silt loam, very dark 
brown (i0YR 2/2) when kneaded: weak. fine, 
stanular structure; friable; neutral; clear імпініпгу. 

AlS—22 to 32 Inches, very dark gray ПОУЦ 3/1) silt loam, 
very dark grayish brown (10YR 2/2) when kneaded: 
few, fine, distinct, dark-brown (7.5YR 4/4) and 
strong-hrown (TAYR АЛО moftles: weak, fine and 
medium, subangular blocks structure; friable; neu- 
tral: clear boundary. 

B—32 to 00 inches, dark grayish-brown (10YR 4/2) sili 
lonm; common, fine, distinct, strong-brown (run 
5/6) mottles; weak, coarse, prismnatie structure 
breaking to weak, fine, subangular blocky structure; 
frinble; neutral. 


The solum ranges from about 40 to 60 Inches In thickness, 
The А horizon ік black (ІШҮН 2/1), very dark brown 
(10YR 2/2), very dark gray (10YR 3/1), or very dark gray- 
ish brown (10YR 8/2), and there is no evidence of recent 
stratification, The A horizon typically is silt loam that is 
low In sand, but it ranges to light silty clay loam. In some 
places, the A horizon contains thin lenses of very fine loamy 
кап, The Tk horizon typically ік weakly expressed, and hue 
ік 1UYR, value ік 4 or 5, and chroma is 2 ог 4, Where chroma 
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is 3, mottles are lower in chroma, but the В horizon also 
contains distinct, higher chroma mottles The В horizon 
typieally is silt loam but contains thin lenses of fine loamy 
sand in some places. Reaction is slightly acid to neutral in 
the most ncid part of the solum. 

Lawson sells formed in material similar to that іп which 
Colo, Ely, Kennebee, Nodaway, and SpWlvlle solls formed, 
They are not so fine textured as Ely войк, and they contain 
less sand than Spiliville solls. They are not 80 fine textured 
ns Colo soils and they are better drained. They аге not 80 
stratified іп the upper part of the solum as Noduway soils. 
Ты? nre not so dark colored to as great a depth as Кеппеіме 
коп», 

Lawson silt loam (0 to 2 percent slopes) (484).—This 
soil is on bottom lands, on low benches. or in larger 
upland drainageways. It is commonly adjacent to Colo 
and Kennebec soils. 

Included with this soil in mapping are small areas 
of soils that have 6 to 20 inches of light-colored recent 
overwash. Also included are small areas of soils where 
the subsoil is silty clay loam. 

This soil is well suited to row crops if it is properly 
managed. In some years tile drainage contributes to 
timely field operations. This soil is subject to floods, 
especially along the larger streams, and crop production 
depends оп the frequency of floods. Capability unit 
1-3; woodland suitability group 8. 


Loamy Alluvial Land 


Loamy alluvial land (315) consists of reeently deposited, 
highly stratified sediment that has not been in place 
long enough for a uniform sequence of soil horizons 
to form. The areas are nearly level, many areas are 
channeled, and low natural levees, small ponds, sloughs, 
and small oxbows оссиг. Loamy alluvial land is fre- 
quently flooded, and each flood adds new sediment. The 
sediment. is mainly loam, sandy loam, and silt loam. 

Because of the hazard of flooding, this land type 
is not very well suited to cropping and much ої it is 
in permanent pasture, Natural drainage ranges from 
poor in channels to good on natural levees. Capability 
unit Vw-1; woodland suitability group 5. 


Loamy Terrace Escarpments 


Loamy terrace esearpments, 14 to 30 percent пои 
(1546) occurs in moderately sloping to very steep areas 
tween stream benches on uplands and bottom lands. 
The material is dominantly loam and sandy loam. ‘The 
color of the surface layer ranges from dark to light. 

Included with this land type in mapping are areas 
of gravel or limestone outerops. These areas are indi- 
cated оп the soil map by their respective special sym- 
bols. 

This land type is better suited to trees and wildlife 
habitat than to most. other uses, but some areas are 
in permanent pasture. It is subject to severe gully его- 
sion. Because it is underlain by sand or gravel, it is 
dronghty. Fertility is generally very low. Capability 
unit VITs-1; woodland suitabihty group 1. 


Marsh 


Marsh (354) is in depressions in bottom lands that are 
adjacent to major streums, It is associated with Colo, 


Marshan, and Muck soils and is intermingled with 
small ponds. A few areas of Marsh are also in the land- 
locked depressions of uplands, where Marsh is asso- 
ciated with Bassett, Chelsea, Kenyon, and Sparta soils. 
The native vegetation was mostly swampgrass, reeds, 
cattails, and other water-tolerant, plants. 

Marsh has no distinct soil layers. When the water 
recedes from the surface, a layer of old plant residue 
is on the surface, This land type is covered by water 
most of the time. It is not suited to cultivation and pro- 
vides poor production for pasture. Areas of Marsh are 
better suited to wildlife habitat than to most other uses. 
Capability unit Vilw-1; woodland suitability group 10. 


Marshan Series 


The Marshan series consists of deep and moderately 
deep, poorly drained soils, These soils formed in about 
21 to 48 inches of moderately fine textured material 
underlain by coarse-textured material. These soils oceur 
principally on nearly level stream benches, but a few 
small areas are on uplands where erosional sediment 
from glacial till occurs. Native vegetation was prairie 
grasses, sedges, and other water-tolerant plants, 

Tn a representative profile the surface layer ік black, 
friable, silty clay loam about. 93 inches thick. The sub- 
soil is dark-gray silty clay loam in the upper 12 inches 
and mottled olive-gray and yellowish-brown loamy sand 
and sand. 

Deep Marshan soils have moderate to high available 
water capacity, and moderately deep soils have mod- 
ernte water capacity. Permeability is moderate in the 
upper pan of the profile and rapid in the sand and 
gravel. These soils are low to medium in available nitro- 
gen and very low in available phosphorus and potas- 
sium. In most places they are neutral in reaction and 
dd we need lime. These soils have a seasonal high water 
table. 

These soils ure well suited to row crops if they are 
drained, but some field operations are delayed because 
of wetness, 

Representative profile of Marshan silty clay loam, 
deep, in a cultivated field, 400 feet west and 40 feet 
north of the southeast corner of SWI4SW?4 sec. 11, Т. 
86 N., R. 5 W.: 


Ар 0 to 7 inches, Маек (10 h 2/1) light silty clay loam; 
cloddy, breaking to weak, fine, granular structure; 
frinble; neutral; abrupt boundary. 

А19-7 to 15 inches, black (N 2/0) Krit light silty clay 
loam; moderate, fine, granular structure; friable; 
neutral: gradual boundary, 

A3—15 to 23 inches, black (10ҮН 2/1) gritty silty clay loam; 
few, fine, distinct, dark yellowish-brown (10ҮН 4/4) 
mottles; moderate, fine, granular structure; friable; 
neutral; clear boundary. 

HIg—23 to 30 inches, dark-gray (10YR 4/1) gritty silty clay 
loum; weak, fine, &ubangular blocky structure; 
friable; neutral, clear boundary. 

p215—230 to 35 Inches, durk-gray (TY 4/1) gritty silty clay 
loam; common, fine, distinct, yellowlsh-brown (10ҮН 
5/6) mottles; weak, medium, subangular blocky 
structure: friable; few fine pebbles; nentral; elear 
boundary. 

p22g—35 to 40 Inches, mottled olive-gray (5Y 2/2) and 
strone-brown (ТРУП 5/6) medium silty clay loam; 
weak, medinm, subangular blocky structure; friable; 
slightly acid; clear boundary, 


IIB3g—40 to 47 inches, mottled olive-gray (5Y 5/2) and 
stronz-brown (7.5YR 2/8) loam: weak, coarse, sub- 
angular blocky structure; friable; slightly acid: 
clear boundary. 

ПСЪ 47 to 59 inches, olivegray (ЗУ 4/2) course loamy 
sand; loose; single grain: neutral. 

I1C2—59 to 65 inches, yellowish-brown (10YR 5/4) coarse 
sand; loose; single grain; slightly acid. 

Thickness of the solum und depth to coarse-textured 
maleria) runge from 24 to 45 inches, The А horizon ranges 
from black (N 2/0) to very dark zray (10YR 3/1) and from 
14 to 24 Inches in thickness. It typically is gritty silty clay 
loam but ranges to clay loam and loam, The В horizon has 
а hue of SY, 2,5Y, 7.5K R. or 10YR, а value of 4 or 5, and 
а chroma of 1, 2, or G. It is silty clay loam, clay loam, or 
loam, The ПС horizon In places 15 loam or sandy loam in the 
upper part, but gravelly sand, coarse loamy sand, or coarse 
sand ік between depths of 24 and 48 inches. Reaction 18 
slightly acid or neutral in the most acid part of the profile. 
Marshan silty clay loam, deep, contains slightly lees капа 
and Ís slightly more than 10 inches to sandy material: hows 
ever this difference does not affect its usefulness or behavior, 

Marshan solls are closely associated with Lawler and 
Waukee solls and are in the same drainage class as Clyde 
and Tripoli soils, They have a grayer B horizon and are 
more poorly drained than Lawler and Waukee solls They 
аге underlain hy sand and gravel rather than by till as are 
Clyde and Tripoli solls. 


Marshan silty clay loam, deep (0 to 2 percent slopes) 
(152).—This soil is on stream benches and in upland areas 
where there із erosional sediment from glacial till. Tt 
is commonly adjacent to other Marshan soils and to 
Waukee und Lawler soils. The profile of this soil is 
the one described as representative for the series. Sand 
and gravel are generally between depths of 40 and 48 
inches, but in a few places they are at a depth of less 
than 24 inches. 

Included with this soil in mapping are small areas 
of soils where the surface layer and subsoil contain 
more clay than those in this Murshan soil and small 
areas of soils that have 6 to 20 inches of light-colored, 
recent overwash. Also included are spots of Marsh, 
whieh are slightly depressional and become ponded un- 
less they are drained. These areas are indicated on the 
soil map by а special symbol. 

This soil is well suited to row crops if it is properly 
drained. Tt generally has good tilth, but it puddles if it 
is worked when wet, Runoff is slow, and some areas of 
this soil are subject to floods for short duration. Artifi- 
cial drainage is needed for good crop production. Cupa- 
bility unit IIw-1; woodland suitability group 9. 

Marshan silty clay loam, moderately deep (0 to 2 
percent slopes) (151).—This soil is on stream benches or 
in outwash areas on uplands. It is commonly adjacent 
to Lawler, Saude, and Waukee soils and deep Marshan 
soils. Sand and gravel are at a depth of 24 to 82 inches. 

Included with this soil in mapping are a few small 
areas of soils where the surface layer and subsoil con- 
tain more sand than those in this soil. Also included 
are spots of Marsh, which are depressional and are 
ponded part of the vear unless they are drained. These 
areas are indicated on the soil map by spot symbols. 

This soil is suited to row crops if it is properly 
drained. It generally has good tilth but puddles if it 
is worked when wet. Runoff is slow, and some areas 
of this soil are subject to flooding for short periods, 
Beeause the water table is high, especially in spring, 
plowing and planting are delayed at times. Tile place- 
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ment is difficult in some places because of loose, water- 
bearing sand and gravel. Capability unit 11-1; woad- 
land suitability group 9. 


Maxfield Series 


The Maxfield series consists of poorly drained soils 
that. formed in about 24 to 40 inches of loess and glacial 
till. These soils occur in slight depressions on upland 
flats or at the head of broad, shallow drainageways. The 
native vegetation was prairie grasses and sedges. 

In a representative profile the surface layer is black 
silty clay loam about 17 inches thick. The subsoil is 
about 81 inches thick. The upper 17 inches is very dark 
brown, dark grayish-brown, and dlive-gray silty clay 
loam that has mottles. The next 3 inches is yellowish- 
brown loumy sund. The lower 11 inches із yellowish- 
brown, mottled loam. The substratum, at a depth of 48 
inches, is yellowish-brown, mottled, firm lonm. 

Maxfield soils have moderate permeability in the 
upper part of the profile and moderately slow permea- 
bility in the lower purt. These soils have high avail- 
able water capacity. They are medium in available ni- 
trogen and very low in available phosphorus and po- 
tassium. ‘They generally are slightly acid to neutral 
and do not need very much lime. 

These soils are well suited to cultivated crops if 
they are drained. 

Kepresentative profile of Maxfield silty clay loam, 
in а cultivated field, 150 feet west and 160 fect north 
of the southeast corner of SE14NW3/4 sec. 28, T. 81 N,, 
It. 6. W.: 


Ap—0 to 8 inches, black (N 2/0) light silty clay loam; cloddy, 
breaking ta ne granular structure; friable; neutral: 
cloar boundary. 

AS 8 to 17 inches, Маек (N 2/0) tight «Шу «ау loam: 
moderate, fine, granular structure; friable; neutral; 
clear boundary. 

了 1 一 17 to 21 inches, very dark gray (5Y 3/1) and dark gray- 
ish-brown (2.5Y 4/2) light silty clay loam: few, flue, 
Гани, licht olive-brown (25Ү 5/4) mottles: weak, 
fine, subangular blocky structure; friable; few, fine, 
dark reddish-brown (SYR 2/2) oxide concretions: 
neutral; clear boundary, 

B2g—24 to 34 Inches, olive-zray (6Y 4/2) light silty loam; 
many light olive-brown (2.5Y 5/4) mottles and few, 
fine, distinct. vellowish-brown (10YR 5/8) mottlos; 
weak, fine, subangular blocky structure; Стане: 
many, fine, dark reddish-brown (БҮ 2/2) oxide con- 
erections; neutral; abrupt boundary. 

11108104 to 37 inches, yellowish-brown (10ҮН 5/8) loam 
sand; common, une, distinct, light olive-brown (2.5Y 
5/4) mottles; very weak, medium, subangular 
blocky structure; very friable; few М. to Linch 
pebbles; neutral; abrupt boundary. 

Inga to 48 inches, yellowish-brown (10YR 5/8) medium 
loam; common, medium, distinct, light brownish- 
gray (2.5Y 0/2) motiles; weak, medium, subanzular 
blocky structure; firm; yellowixh-brown (10YR 5/8) 
sand lens between depths of 47 and 48 inches; mildly 
alkaline; clear boundary. 

ПС1--48 to 00 inches, yellowish-brown (10YR 5/8) loam: 
common, medium, distinct, light brownish-gray (2.5Y 
6/2) mottles; massive; firm; few, fine, dark reddish- 
brown (SYR 2/2) oxide concretions; moderately 
alkaline, 


The solum typically is about 45 inches thick but ranges 
from about 40 to 55 inches in thickness. The loess typically 
is 24 to 40 inches (Шек but ranges from 20 to 42 inches іп 
thickness. The A horizon is Маск (N 2/0 or 10Ү 2/1) and 
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and very dark gray (10YR or SY 8/1). The upper part of 
Ше B horizon has a hue of 2.5Y or 5Y, a value of 3 to 5, 
апа а chroma of 1 or 2, It ranges from heavy slit loam to 
medium silty clay loam. The 1183 horizon has a hue of Tw 
ог 10YR, a value of 4 or 5, and а chroma of 3 to $, but mottles 
nre lower In chroma, The IIB3 horizon typically is loam 
but ranges to light clay loam and sandy clay loam. A thin 
layer of loamy sand or sand, typically less than 10 inches 
thick, commonly separates the loess from the till. The по 
horizon has the same color and texture as the 1183 horizon, 
Carbonates are at a depth of about 10 to 60 inches. Reaction 
typically is neutral, but it is slightly acid in the most acid 
part of the solum, 

Maxfield soils formed in material similar to that in whieh 
Dinsdale, Franklin, Klinger, and Waubeek soils formed, and 
they are associated with Colo and Garwin solls. They have 
n gruyer R horizon and are more poorly dralned than Тіп, 
dale, Franklin, Klinger, and Waubeek soils, They have more 
sand in the lower part of the solum than Garwin soils, They 
formed in glacial ШІ іп the lower part, but Garwin solls 
formed entirely in loess that is low in content of sand. They 
have а thinner A horizon than Colo soils, 

Maxfield silly clay loam (0 to 2 percent slopes) (382).— 
This soil is in slight depressions on upland flats or at 
the heads of broad, shallow drainageways. Tt is com- 
monly adjacent to other upland soils, such as Dinsdale, 
Garwin, and Klinger and is in drainageways upslope 
from Colo soils. 4 | 

Included with this soil in mapping are areas of soils 
that have 6 to 20 inches of light-colored silty overwash. 
Also included are a few small areas of soils that formed 
in а heavier textured Lill than this Maxfield soil. Per- 
meability is slower in those soils than in this Maxfield 
soil, and drainage 13 slower. й 

This soil is well suited to intensive use for corn and 
soybeans if it is drained. Capability unit 11-1; wood- 
land suitability group 9. 


Muck 


Muck consists of nearly level to gently sloping, very 
poorly drained organic soils that are mainly 10 to 40 
inches deep over alluvial sediment or glacial till. Tt 
generally ocenrs in sidehill seeps or in upland drainage- 
ways. A few areas are on stream benches. Native vege- 
tation was grass, sedges, and other water-tolerant plants. 
Muck is commonly associated with poorly drained 
Clyde, Colo, Floyd, and Marshan soils. | 

n n representative profile the surface layer is black 
organic muck about 15 inches thick. It is underlain 
by black silty clay loam that grades to olive-gray silty 
clay loam. | 

Muck soils have high to very high available water 
capacity and slow to moderately rapid permeability. 
They are high in available nitrogen and very low in 
available phosphorus and potassium. Muck soils are 
slightly acid to mildly alkaline in reaction, They have 
a very high water table and a hummocky surface, 

If these soils are used for row crops, the area need 
to be drained and leveled. Considerable settling takes 
place after these soils are drained. 

Representative profile of Muck, shallow, in a per- 
manent pasture, 660 feet west and 152 feet south of the 
northeast corner of ХЕМХЕМ sec. 14, Т. 83 N., R. 
6 W.: 

011—4 to 10 inches, Маск (N 2/0) muck; weak, fine, granular 


structure; very friable; few roots; neutral; gradual 
boundary. 


012--10 to 15 inches, black (N 2/0 to 10YR 2/1) muck that 
has a few fibers that disintegrate when rubbed; 
massive; friable; few roots; neutral; clear boundary, 

ПС1--15 to 29 Inches, black (N 2/0 to ЮУК 2/1) silty clay 
loum; few very dark-gray (10YR 3/1) fibers; mas- 
sive; friable; neutral; gradual boundary. 

1102—29 to 32 Inches, olive-cray (5Y 5/2) «Шу clay loam; 
few very dark grayish-brown (10YR 3/2) fibers; 
massive; friable; neutral; gradual boundary. 

103 32 to 42 inches, light olivegray (5Y 0/2) light silly 
clay loam; few, dark yellowish-brown (10YR 4/4) 
fibers; weakly stratined; friable; neutral. 

Muck generally ranges from 10 to 40 inches in thickness, 
but in places it ік as much ах 60 inches (Шек, It ік Маск 
to very dark brown. The underlying material ranges from 
black (10Y K 2/1) to olive gray (5Y 5/2) and light olive gray 
(5Y 0/2), Texture of this underlying material varies but 
typically it is silty clay loam, loam, or «ІҢ loam that contains 
sandy strata in places, Reaction is typically neutral but 
ranges from slightly acid to mildly alkaline, 

Muck soils are associated with Clyde, Colo, Floyd, and 
Marxhan solls. They have n surface Inyer of decom 
organic material, more than 10 inches thick, that is absent 
in Clyde, Colo, Floyd, and Marshan solls They are also 
more poorly drained than these soiis. 

Muck, shallow (1 to 4 percent slopes) (2!).—This soil 
commonly occurs in broad upland drainageways and 
on lower hillsides that are seepy and wet, In places it 
is on stream benches. Tt is commonly associated with 
Clyde and Floyd soils on uplands and Colo and Mar- 
shan soils along stream benches. The profile of this soil 
is the one described us ar seat {ы for Muck, 

Included with this soil in mapping are areas of soils 
that have 6 to 20 inches of light-colored overwash. Also 
included are small areas of soils that have more than 
20 inches of organic matter underlain by mineral matter. 

This soil is too wet for cropping unless it is drained. 
If it is drained, it is moderately suited to row crops. 
It crally is in permanent pasture or is left idle if 
it is not drained. The water table is at or near the 
surface during much of the year unless this soil is 
drained. Outlets for drainage are difficult to obtain in 
some areas. Capability unit Ilbw-1; woodland suit- 
ability group 10. 

Muck, moderately shallow (1 to 4 percent slopes) 
(221).— This soil commonly occurs in sidchill seeps at the 
base of slopes or in upland drainageways. Some areas 
of this soil are on stream benches, This soil is com- 
monly associated with Clyde and Floyd soils on uplands 
and Colo and Marshan soils on stream benches, 

Included with this soil in mapping are areas that 
have 6 to 20 inches of light-colored overwash and areas 
that have as much as 72 inches of mucky peat. The 
mucky peat areas have a higher percentage of partly 
decomposed organic material than this Muck soil. 

This soil is suited to row crops if it is Seay 
drained. The water table is at or near the surface much 
of the year if it is not drained. ‘Tile or surface drainage 
and leveling of the hummocks are needed before row 
crops can be grown. Outlets for tile drainage are difi- 
cult to obtain in some areas, Capability unit IIIw-1; 
woodland suitability group 10. 


Muscatine Series 


Тһе Muscatine series consists of somewhat rly 
drained soils that formed in more than 40 inches. of 
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loess. These soils are nearly level on upland divides 
and are also on some loess-covered stream benches. Na- 
tive vegetation was prairie grasses. 

Tn a representative profile the surface layer is black 
and very dark brown and very dark grayish-brown 
silty clay loam and silt loam about 17 inches thick. The 
subsoil is dark grayish-brown and grayish-brown and 
has yellowish-brown mottles. The subsoil is silty clay 
loam in the upper part and grades to heavy silt loam 
at a depth of about 40 inches. 

Muscatine soils have moderate permeability and high 
available water capacity. They are low to medium in 
available nitrogen, low in available phosphorus, and 
very low in available potassium. These soils are acid 
where they have not been limed within the last 5 years. 

These soils are well suited to corn and soybeans. Some 
of these soils have a seasonal high water table, and 
timeliness of field operations can be improved by tle 
drainage in years of ubove-normal rain. 

Representative profile of Muscatine silty clay loam, 
1 to 3 percent slopes, in u cultivated field, 40 feet опе 
and 450 feet south of the northwest corner of ХЕМ 
NE}, же. 29, Т. 81 N., R. 7 W.: 


Ap—0 to 0 inches, very dark brown (10YR 2/2) light silty 
«ау Томи; cloddy, breaking (о moderate, fine, 
granular structure; friable; slightly ще; abrupt 
boundary, 

to 11 inches, Маек (10YR 2/1) heavy silt loam; 

moderate, fine and medinm, granular structure; 

friable; thin, discontinuous, light Lbrownlsh.zray 

(10YR 0/2, dry), grainy coatings on peds; medium 

acid; clear boundary. 

АЗ—11 to 17 inehes, very dark graylsh-brown (2.5Y 3⁄2) 
heavy silt loam ; moderate, fine and medium, granular 
structure: friable; nearly continuous, light brown- 
ich-gray (10У 6/2, dry), grainy coatings on peds; 
medium acid; gradual boundary. 

RIU 17 to 24 inches, dark grayish-brown (2.5Y 4/2) light 
silty clay loum, common, fine, faint, yellowish-brown 
(10YR 5/4) mottes; weak, medium, subangular 
blocky structure breaking to weak, fine, subangular 
blocky structure; friable; thin discontinuous and very 
thin patchy clay films on horizontal ped faces; light- 
gray (10YR 7/2, dry), grainy coatings on peds; 
medium acid; gradual boundary. 

иш 21 to 32 inches, dark grayish-brown (2.5Y 4/2) medium 
silty clay loam, common, fine, distinct, yellowish-brown 
(10YR 5/6) mottles ; weak, medium, subangular blocky 
structure breaking to moderate, fine, subangular blocky 
structure: frinble; thin discontinuous clay films; 
thin, patchy, gray (10ҮП 6/1), grainy coatings on 
peds; common fine, dark oxide concrétions; medium 
acid; gradual boundary. = 

H23—92 to 40 Inches, grayish-brown (2.5Y 5/2) light silty 
clay loam ; many, nne, distinet, yellowish-brown (0YR 
5/6) mottles; weak, tine and medium, prismatic struc- 
ture breaking to weak to moderate, fine and medium, 
subangular blocky structure; friable; few, fine, dark 
oxide concretions: medium лені; gradual boundary. 

p3--40 to 61 inches, grayish-brown (2.5Y 5/2) heavy silt 
loam; шапу, fine and medium, distinct, yellowish. 
brown (10YR 2/0) mottles; medium prismatic struc- 
ture; friable: thick, continuous, dark«zray (SY 4/1) 
and very dark gray (5Y 3/1) clay flows In root chan- 
nels; few, fine, dark oxide concretions; neutral, 


‘The golum ranges from 50 to TO Inches In thickness. The 
A horizon ranges trom black (LOYR 2/1) and very durk gray 
(10Ү 3/1) to very dark brown (10YK 2/2) and very dark 
grayish brown (10YR 3/2 or 2.5Y 3/2). It ranges from 14 
to 20 Inches in thickness, The B horizon has а hue of 10YR 
or 2.5Y, a value of 4 to 5, and а chroma of 2, hut mottles 


А12--6 


БОП, SURVEY 


are higher in chroma. The 52 horizon Is about 27 to 35 per- 
cent clay, These soils are medium acid to strongly acid іп 
the most acid part of the solum. 

Muscatine solls formed in material similar to that in which 
Atterborry, Garwin, and Tama soll« formed, and they are in 
the same drainage class as Franklin and Klinger soils. They 
have a darker colored, thicker A horizon than Atterberry 
solls, aud they lack the AZ horizon that is present in Atter- 
berry solls, They have n browner subsoll than poorly drained 
Garwin soils, but they have a grayer М horizon than well 
drained Tama soils, Muscatine soils formed in thicker loess 
deposits than Franklin and Klinger soils, 

Muscatine silty clay loam, 1 to 3 percent slopes 
(119A).—This soil is on upland divides, It is associated 
with Atterberry, Garwin, and Tama soils, The profile of 
this soil is the one deseribed as representative for the 
вегісе, 

Included with this soil іп mapping are small areas of 
poorly drained, dark-colored Garwin soils. 

This Muscatine soil is well suited to corn and soybea 
and it is nsed intensively for these crops. Tt has a өліні 
high water table. In places tile is used to drain the head 
slopes of waterways, and this practice improves the time- 
liness of field operations in wet years. Capability unit 
1-9; woodland suitability group 7. 

Muscatine silty clay loam, benches, 0 to 2 percent 
slopes (T!]9A).—' This soil is on loess-covered stream 
benches. It is adjacent to Atterberry, Тата, and Walford 
soils on benches, This soil has a profile similar to the one 
described as representative for the series, it is on lower 
lying stream benches and is underlain by coarse-textured 
material at a depth of 48 to 60 inches. 

Included with this soil in mapping are а few areas of 
soils where the surface layer is thinner and lighter colored 
than this Muscatine soil. 

This soil is well suited to row crops if it is properly 
managed, and crop production generally is above the 
county average. It commonly receives runoff from adja- 
cent slopes and has a seasonal high water table at times. 
Tile drainage can improve the timeliness of field opera- 
tions. In some areas diversions are needed on soils upslope 
to prevent runoff and siltation. Capability unit 1-9; wood- 
land suitability group 7. 


Nevin Series 


The Nevin serics consists of somewhat poorly drained 
soils that formed in silty clay loam alluvium. These soils 
nre nearly level and are on terraces along major drainage- 
ways. Native vegetation was prairie 

In a representative profile the surface layer is black and 
very dark grayish-brown silty clay loam about 23 inches 
thick. The subsoil is dark grayish brown and olive gray, 
friable silty clay loam that has yellowish-brown mottles 
in the lower part and extends to a depth of 58 inches. 

Nevin soils have high available water capacity and 
moderate to moderately slow permeability. They are low 
in available nitrogen, medium to high in available phos- 
phorus, and low to medium in available potassium. 

These soils are well suited to row crops and are used 
intensively for this purpose. Some areas receive runoff 
from soils upslope. Tile drainage is beneficial іп wet 
years, and farm operations are slightly delayed at times 
unless tile drains are used. 
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Representative profile of Nevin silty clay loam, ша 
cultivated field, 528 feet west and 25 feet south of the 
northeast corner of NE14SW!/ кес. 8, T. 82 N., R. 8 W.: 


Ар-9 to S Inches, black (10YR 2/1) light silty clay loam; 
cloddy, breaking to weak, fine, granular structure ; fri- 
able; neutral; abrupt boundary. 

A12—58 to 15 Inches, black (10YR 2/1) light silty clay loum; 
weak, fine, subangular blocky structure; friable; nen- 
trul; gradual boundary. 

AS—15 to 22 inches, very dark grayish-brown (10YR 8/2) 
light silty clay loam; very dark brown (10YR 2/2) ped 
exteriors ; weak, medium, subangular blocky structure 
breaking to weak, One, subangular blocky structure; 
friable ; neutral; gradual boundary. 

Bi—23 to 29 inches, dark grayish-brown (10ҮН 4/2) silly 
clay loam; weak, fine, subangular blocky structure: 
frinble; discontInuous very dark grayish-brown (10YR 
3⁄2) coatings; few, fine, distinct, olive-brown (2.5Y 
4/4) oxide coneretions; slightly acid; gradual 
boundary. 

pero to 39 inches, dnrk grayisl-brown (2.5Y 4/2) silty 
clay loam ; many, fine, distinet, yellowlsh-brown (10YR 
5/6) mottles; weak, coarse, subangular blocky struc- 
ture: friuble; few patchy clay films; few strong- 
brown (7.5YR 5/6) and dark reddish-zray (SYR 5/2) 
oxide concretions; neutral; gradual boundary. 

na- 39 to 58 inches, olive-gray (SY 5/2) light silty clay loam; 
many, flne, distinct, yellowish-brown (10Ү R 5/6) mot- 
tles; weak, coarse, prismatic structure; friable: com 
mon, fine, distinct, dark reddish-brown (SYR 3/2) 
and strong brown oxide concretions ; neutral. 


The solnm typleully ік more than 40 inches thick, but it 
ranges from 36 to 60 inches or more іш thickness, The A hori- 
zon із binek (10YR 2/1), very dark gray (1OYR 3/1), very 
dark brown (10YR 2/2), and very dark grayish brown (10YR 
3/2). The A horizon ranges from 18 to 21 inches іп thick. 
ness, but in s few places it is ая much as 30 Inches 
thiet. The A horizon typically ік Hzht silty «Тау loam but in 
places it is silt loam, The H1 and B2 horizons have n hue 
of WYK or 25Y, a value of 4 or 5, and a chroma of 2 or 3, 
and they have high-chroma mottles, The B2 horizon is light 
to medium sity clay loam, The ВА horizon has a hue of 
YR to SY, à value of 4 or 5, and n chrom: of 2 or 8. Reac- 
tion is slizhtly acid to medium acid in the most acid part 
of the solum, 

Nevin solls are closely associated with Atterberry soils, 
sandy substratum, and Wankegan soils and are in the same 
drainage clase ав Mnseatine solls. They have а thicker, 
darker colored А horizon than Atterberry Soils, sandy sub- 
stratum, Nevin solls formed in alluvium and have a higher 
content of sand than Muscatine soils, which formed in loess. 
They have а grayer, more mottled B horizon and are more 
poorly drained than Waukegan soils, 


Nevin silty clay loam (0 to 2 percent slopes) (88)— 
This soil is on stream benches, dominantly slong Cedar 
River and Prairie Creek. In some areas where this soil is 
adjacent to uplands, light-colored silty overwash is on the 
surface. 

Ineluded with this soil in mapping are some areas of 
gently sloping Nevin soils that are subject to slight. water 
erosion. 

This soil can be used intensively for row crops, and it 
is well suited to this use if it is well managed. Tt is 
slightly wet but generally does not need tile drainage 
except in wet years. Diversion terraces placed on adjacent 
upland slopes protect it from overflow and silting. Capa- 
bility unit 1-9; woodland suitability group 7. 


Nodaway Series 


The Nodaway series consists of moderately well drained 
soils that formed in recently deposited silly alluvium. 
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These soils are stratified, because each flood deposits fresh 
sediment on the surface. They are nearly level on flood 
plains and nearly level to gently sloping on alluvial fans 
and narrow upland waterways that are associated with 
steep loess soils. 

In a representative profile the plow layer is very dark 

yish-brown silt loam about 6 inches thick, Below this 
is dark grayish-brown, very dark gray, and grayish- 
brown, stratified, friable silt loam that extends to a depth 
of 61 inches. A very dark gray silty clay loam buried soil 
is at a depth below 64 inches. 

Nodaway soils have moderate permeability and high 
available water capacity. They are low in available nitro- 
gen and medium in available phosphorus and potassium. 
They are generally neutral in reaction and do not. need 
ime. 

These soils are well suited to corn and soybeans, They 
have n seasonal high water table and are subject to over- 
flow. In some years crops are damaged by floods. 

Representative profile of Nodaway silt loam, 0 to 2 
percent slopes, in a level, cultivated field, 450 fect. south 
and 20 feet east of the northwest corner ої NWI4NWY, 
sec, 29, T. $9 N., R. 5 W.: 


Ap—0 ro б Inches, very dark grayish-brown. (101 2/2) silt 
loam; weak, very flne, granular structure; frinble; neu- 
tral; ab boundary 

Cs to 61 Inches, stratified dark grayish-hrown (10YR 4/2). 
very dark gray (10YR 3/1), and grayish-brown (YR 
5/2) silt loam; common, fine, faint, distinct, brown 
(Torn 4/4) motes at a depth of ФИ to 61 inches; 
massive: friable; few very dark brown (10YR 2/2) oxide 
concretions; thin strata of yellowieh-brown (10YR 2/4) 
coarse silt loam at a depth of 12 to 30 inches; neutral; 
clear boundary. 

ИЛ1Ь--64 to 69 Inches, very dark gray (10YR 3/1) light 
silty clay loam; common, fine, distinct, dark-brown 
(TI 3/2) mottles; massive; firm; neutral, 


The Al horizon ranges from very dark gray (10YR 2/1) 
to very dark grayish brown (ОҮБ 2/2), ік 6 to 10 inches 
thick, and commonly is stratified. In cultivated areas the 
Ap horizon is very dark grayish brown (10YR 3/2). ‘The 
С horizon dominantly has а hue of 10 R. a value of $ to 5, 
and а chroma of 2 or 3, but some strata have a chroma of 1. 
Dark, medium-textumed or moderately fine textured buried 
solls are below a depth of 40 inches in places. The C horlzon 
typically 15 silt loam, but some layers are light silty clay 
loam. ‘Thin lenses of material coarser than silt loam are at a 
depth of less than 40 inches, Sandy material is at a depth 
below 40 inches in seme places, Reaction Is slightly acid 
to neutral throughout the profile, 

Nodawas solls formed in material similar to that in which 
Colo, Kennebec, Lawson, and Spillville soils formed. They 
are lighter colored and are more stratified than Colo, Kenne. 
bee, and Lawson saile. They are lower іп сілу content and 
better drained than Colo soils, and they contain more silt and 
less sand than Spillville soils. 


Nodaway silt am, o c 2 percent slopes (220A).— 
‘This soil is mainly on n lands. 16 is also in narrow 
upland waterways or on alluvial fans downslope from 
Downs, Fayette, or Seaton soils. It is commonly adjacent 
to other bottom-land soils such as Colo, Kennebec. or 
Lawson. The profile of this soil is the one described as 
representative for the series. 

Included with this soil in mapping are small areas of 
soils that have 6 to 20 inches of sandy overwash. Also 
included are а few areas of soils that are underlain by а 
dark-colored buried soil at a depth of less than 36 inches. 

This soil is snited to intensive use for corn and soy- 
beans. Areas of this soil that are inaccessible or that are 
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іп narrow drainageways аге generally іп permanent pas- 
ture or woodland. Areas of bottom lands are small and іг- 

Паг. They commonly are farmed with adjoining soils. 
This soil is subject to overflow during periods of heavy 
rain, and crop dama in some years. It has a sea- 
sonal high water table. In some areas it is dissected by oid 
stream channels, which makes accessibility dificult. Сара» 
bility unit 1-2; woodland suitability group 8. 

Nodaway silt loam, 2 to 5 percent slo (2208).— 
This soil is on flood plains, in narrow upland waterways, 
and on alluvial fans below Downs. Fayette, or Seaton 
soils. It is commonly adjacent to Colo soils, This soil has 
a profile similar (о the one described us representative for 
the series, but, it typically ours only in narrow, more 
sloping valleys. | я 

Included with this soil іп mapping are areas of soils 
that are underlain by a dark-colored buried soil at a depth 
of less than 36 inches, 

This soil is suited to row crops, but many areas are 
small and irregular and are farmed with udjoining soils 
or left in waterways. Inaceessible areas along 
narrow drainageways are left in permanent re or in 
woodland. This soil is subject to high-velocity, short- 
duration floods, Seepage from upland soils makes this 
soil seusonnlly wet, und іп some of these areas tile drain- 
age is needed to permit timely field operations. Some 
areas are dissected by gullies or by numerous waterways. 
Capability unit Пе-4; woodland suitability group 8. 


Olin Series 


The Olin series consists of well-drained soils that 
formed in 20 to 36 inches of sandy loam and underlying 
glacial till. These soils are gently sloping to moderately 
sloping and are on uplands. The native vegetation was 
prairie grasses, 

In a representative profile the surface layer is very 
dark brown and very dark grayish-brown fine sandy loam 
about 23 inches thick. The upper 8 inches of the subsoil 
is brown sandy loam, and the lower 21 inches is dark 
yellowish-brown and yellowish-brown loam. The substra- 
tum, at a depth of 59 inches, is vellowish-brown, mottled, 
firm loam that is ealeareous at а depth below 65 inches. 

Olin soils are moderately rapidly permeuble in the upper 

rt of the profile and moderately slowly permeable in the 
ower part, which formed in glacial till. Available water 
capacity is moderate. These soils are low in available 
nitrogen and very low in available phosphorus and potas- 
sium. They are acid where they have not been limed 
within the last. 5 years. 

These soils are suited to row crops, but they are 
droughty during some years of low rainfall. Soil blowing 
is а hazard if the soils are bare. Because of the difference 
in permeability in the upper and lower parts of the pro- 
file, water accumulates at the till contact in periods of 
heavy rainfall and seepy spots tend to develop. 

Representative profile of Olin fine sandy loam, 2 to 5 
percent slopes, in a cultivated field, 150 feet east and 150 
fect south of the northwest corner of SW14NEL, sec. 1, 
T. 86 N., R. 7 W.: 

Ap- 0 to 7 inches, very dark brown (10YR 2/2) fine sandy 


loam; cloddy, breaking to weak, fine, granular structure; 
very friable; slightly acid: clear boundary. 
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А12--7 № 14 Inches, very dark brown (10YR 2/2) flne sandy 
loam: weak, tine, subangular blocky structure breaking 
to weak, fine, granular structure; very friable; medium 
acid; gradual boundary, 

A3—14 to 28 inches, very dark grayish-brown (10YR 3/2) 
fine sandy loam; weak, medium, lar blocky struc- 
ture breaking to weak, fine, eubangular blocky structure; 
very friable; medium acid: gradual boundary. 

D21—23 to 31 inches, brown (10Ү 4/3) sandy loam; werk, 
medium, subangulur blocky structure: very friable: very 
dark grayish-brown (10ҮҢ 8/2) coatings in upper part; 
band of pebbles at a depth of 31 inches; medium acid; 


gradual boundary, 

HD2—31 to 38 inches, dark yellowlsh-hrown (10YR 4/4) 
heavy loam: few, fine, distinct, strong-brown (7.5YR 5/8) 
mottles; weak, medium, prismatic structure breaking to 
weak, medium, subangular blocky structure; firm; dis- 
continuous zrayish-brown (10YR 5/2) coatings; few, 
fine, dark reddish-brown (SYR 3/2) oxide concretions; 
medium acid: gradual раа а Д 

1188—38 to 52 inches, yellowish-brown (10YR 5/0) heavy 
loam; graylsh-brown (2.5Y 5/2) ped exteriors: few, fine, 
distinct, gray (SY 5/1) mottles; weak, coarse, prismatic 
structure; firm; common, fine, strong brown (7.5YR 5/6) 
oxide eoneretions: medium acid; gradual boundary, 

1101. 52 to 65 inches, yellowish-brown (10YR 5/6) lonm; 
common, fine, distinct, gray (SY 6/1) mottles: massive; 
firm; common, flne, strong-brown (TVR 5/6) and dark 
reddish-brown (БУК 3/2) oxide concretions: medium 
Acid; gradual boundary, 

ПС2--65 to 80 inches, yellowish-brown (10YR 5/6) loam; 
пате, Пие, магач gray et 5/1) mottles; massive; 

rm; common, fine, strong brown (7.5YR 5/6) and dark 
reddish-brown (SYR 3/2) oxide concretions ; cules reous, 


The solum ranges from 40 to 60 Inches in thickness, The 
Ap horizon is very dark brown (10ҮҢ 2/2) or very dark 
grayish brown (10YR 3/2), and the А12 horizon ік black 
(10YE 2/1) or very dark brown (JOYR 2/2), The A horizon 
ranges from 14 to 24 inches In thickness, and thickness com- 
monly decreases ns sl increases, Ihe B2 horizon has a hue 
of 10ҮК, а value dominantly of 8 to 5, and a chroma of 3 
ог 4, In places n dark-brown (10YR 8/8) or brown (LOYR 
4/3) B1 horizon is present. The B2 horizon typically is sandy 
loam, but layers of loamy sand 6 to 8 inches thick are present 
in some areas, A band of pebbles la іп the lower part of the 
B2 horizon or in the upper part of the IID2 horizon. The ИВ 
horizon Ваз a hue of 10YR, a value of 3 to 5, and a chroma 
of 3 to 6. In the lower part of some B horizons, at a 
below 30 Inches, mottles have a chroma of 2 or lower. These 
mottles Increase in sixe and number as depth increases, The 
IEZ horizon is commonly heavy loam but ranges to medium 
loam, light clay loam, or sandy clay loam, The ПО horizon 
has a hue of 10YR or 7.5YR, a value of 4 to 6, and a chroma 
of 4 to S, and there are some grayish mottles, Depth to car- 
bonates ranges from 50 to 80 inches. Reaction is medium 
acid to strongly acid in the most acid part of the solum. 

Тһе Olin soils formed іп material similar to that іп which 
Dickinson solls, loam substratum, formed, and they are asso. 
elated with Dickinson, Kenyon, and Sparta soils. They are 
shallower to glacial till than Dickinson solls, loam subatra- 
tum, Ther contain more sand in the upper part of the solum 
than Kenyon solls, and they contain less sand than Sparta 


solls. 

Olin fine sandy loam, 2 to 5 percent slopes (4088).— 
This soil is on glaciated uplands. It is commonly d 
ated with Dickinson, Kenyon, and Sparta soils, Тһе pro- 
file of this soil is the one described as representative for 
the series, 

Included with this soil in mapping are areas of soils 
where the sandy loam texture is lees than 20 inches thick. 
Also included are small areas of nearly level soils, 

This soil is suited to row crops if it is well managed. 
The surface layer is easy to work and dries out quickly in 
spring. This soil is droughty in some years, however, 
because of the difference in permeability in the upper and 
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lower parts of the profile, In periods of heavy rain, water 
tends to accumulate at the till contact and then moves 
laterally, which results in seepy areas. Capability unit 
Пе-2; woodland suitabilit y group 3. 

Olin fine sandy loam, 5 to 9 percent slopes (408С). - 
This soil is on narrow ri and side slopes on uplands. 
It is commonly associated with Dickinson and Kenyon 
soils, ‘This soil has а profile similar to the one described 
n5 representative for the series, but the dark surface layer 
is not so thick and depth to loam till is shallower. 

Included with this soil in mapping are areas of soils 
where the sandy loam texture is leas than 20 inches thick. 

This soil is suited to row crops if it is well managed. 
The surface layer is casy to work and dries out quickly 
in spring. This soil is droughty in some yeurs, however, 
because of the difference in permeability in the upper and 
lower parts of the profile. In periods of heavy rain, water 
tends to accumulate af the till contact and then moves 
literally, which results in seepy, wet areas, This soil is 
subject to soil blowing and water erosion. Capability unit 
ПІе-1; woodland suitability group 3. 


Oran Series 


Тһе Oran series consists of somewhat poorly drained 
soils that formed in 14 to 24 inches of loamy material and 
underlying glacial till. In most places в layer of pebbles 
and stones is at the contact of the loamy material and the 
glacial till. These soils are nearly level to gently sloping 
in concave areas on uplands. The native vegetation was 
mixed prairie grasses und trees. 

In a representative profile the surface layer is very 
dark brown loam about 8 inches thick. The subsurface 
layer is dark grayish-brown, friable loam about 4 inches 
thick. The upper part of the subsoil, to а depth of 23 
inches, is dark grayish-brown loam that has yellowish- 
brown mottles. The lower purt is mottled grayish-brown, 
atrong-brown, and yellowish-brown heavy loam. ‘The sub- 
stratum, at а depth of 52 inches, is mottled light grayish- 
brown and yellowish-brown heavy loam. 

Oran soils have moderate permeability in the upper 
part of the profile and moderately slow permeability in 
the lower part. Water moves throngh the upper part of 
this вой and accumulates at. the till contact, resulting in 
a seasonal perched water table, These soils have high 
available water capacity. They are low in available nitro- 
gen and very low in available phosphorus and potassium. 
They are acid where they have not been limed within the 
last 5 years. 

These soils are well suited ta row crops if they are 
properly managed. 

Representative profile of Oran loam, 0 to 2 percent 
slopes, in a cultivated field, 200 feet north and 100 feet 
east of the southwest. corner ої NWY,NWY, see. 12, T. 
85 N., R. 8 W.: 

Ар—0 to inches, very dark brown (10x R 2/2) loam; сойду, 
breaking to weak, fine, granular structure; frinble; neu- 
tral; abrupt boundary, 

A2—8 to 12 inches, dark grayish-brown (10YR 4/2) loam, 
weak, thin, platy structure; friable; strongly acid; 
clear boundary. 


E1—12 to 23 Inches, dark grayish-brown (10ҮП 4/2) loam; 
common, fine, faint, yellowish.hrown (10YR 5/6) mot- 


tles; weak, fine, subangular blocky structure; friable; 
discontinnous grainy coatings on faces of peds; band of 
pebbies nt a depth of 23 inches; strongly acid; clear 


boundary. 

1691—93 to 30 inches, mottled grayish-brown (25Ү 5/2) und 
strong-brown (7.5YR 5/6) medium loam; weak, medium, 
snbangular blocky structure; friable; thin discontinuous 
clay films; thin, discontinnous, gray (10YR 7/2), grainy 
coatings; stones and pebbles at a depth of 23 Inches; 
strongly acid : gradual boundary. 

IID3:1—30 to 52 inches, mottled light brownish gray (2.5Y 
6/2) und yellowlsh-brown (10YR 5/0) heavy loam; weak, 
medium, prismatic structure; firm; few, thin, они име 
ous сілу films; thin, discontinuous, gray (10YR 7/2), 
grainy coatings: medium acid; gradual boundary. 

HC 52 to 60 inches, mottled light brownish-zray (2.5Y 6/2) 
nnd yellowlsh-brown (10YR 4/6) heavy loam; massive; 
firm; moderately alkaline. 

The solum typically is more than 48 inches thick but ranges 
from about 10 to 60 inches іп thickness. The Ap horizon is 
very dark brown (10YR 2/9), very dark gray (10YR 8/1), 
or very dark grayish brown (LOYR 3/2). The A2 horizon 
ranges from 3 to 6 inches іп thickness, The А horizon is 
loam or silt loam containing a noticeable amount of sand, 
Depth to the stone line, or the IIR horizon, ranges from 14 
to 24 inches, The B horizon has a hue of 1OYR or 2.0%, a 
value of 4 or 5, and a chroma of 2. Мо ев in the upper part 
of the D horizon are higher іп chroma than the B horizon, 
Where present, mottles in the lower part of the В horizon 
have a value of 4 or 6 and a chroma of 2 to 6, Тһе B horizon 
ranges from medium to light clay loam and sandy clay loam. 
Depth to carbonates generally corresponds to the thickness 
of the solum, Reaction ік strongly acid to very strongly acid 
In the most eld part of the solum. 

The Oran soils formed in material similar to that in which 
Bassett, Kenyon, Readlyn, and Tripoli solls formed, and they 
are іп the same drainage class as Floyd, Franklin, and 
Sehley soils. They have n grayer В horizon and are more 
poorly drained than Bassett and Kenyon soils, They have a 
browner B horizon and are better drained than Tripoli soils. 
They are also lighter colored than Tripoli and Floyd soils, 
Oran soils are shallower to glacial ИП than Franklin and 
Schley solls, und they lack the coarse-textured layers that 


are present in Schley soils. 

Oran loam, 0 to 2 percent slopes (47!A).—This soil is 
on upland ridges or in drainageways. It is commonly 
associated with Bassett, Clyde, Keadlyn, and Schley soils. 
The profile of this soil is the one deseribed as representa- 
tive for the series. 

This soil is suited to intensive use for row crops. It has 
n seasonal high water table because of moderately slow 
Ry in the glacial material, Tile drainage із 

neficial in wet seasons, and it improves the timeliness 
of field operations. Capability unit 1-9; woodland suit- 
ability group 7. 

Oran loam, 2 to 5 percent slopes (4718).— This soil is 
commonly on side slopes and at the head of drainageways. 
Tt is generally associated with Bassett, Clyde, and Kenyon 
soils, This soil has a profile similar to the one described 
as representative for the series, except that depth to 
underlying glacial till is shallower. 

This soil is well suited to row crops. It is subject to 
slight erosion if it is cultivated. The long, uniform, 
ки; зб slopes nre well suited to contouring and terracing, 
but these practices slow down movement of surface wider 
and let more water soak into the soil. The extra water 
entering the soil complicates drainage. especially in wet 
years, Because providing adequate drainage and control- 
ling erosion are difficult, a combination of the vUa I 
and terracing is needed in places. Capability unit. TTe-3; 
woodland suitability group T. 
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Readlyn Series 


The Readlyn series consists of somewhat poorly drained 
soils that formed in 14 to 24 inches of loamy material 
and underlying glacial till. In most places a layer of 
pebbles and stones js at the contact of the loamy material 
and the glacial till. These soils are nearly level where 
they occur at the nead of upland drainageways and in 
other areas on uplands, The native vegetation was mixed 
prairie grasses, 

In a representative profile the surface layer is about 18 
inches of black, very dark brown, and very dark grayish 
brown loam. The subsoil is dark grayish-brown heavy 
loam in the upper 7 inches and grades to yellowish-brown, 
firm heavy loam in the lower part of the subsoil and in 
the substratum. 

Readlyn soils have high available water capacity. They 
have moderate permeability in the loamy material and 
moderately slow permeability in the glacial till. They are 
low to medium in available nitrogen and very low in 
available phosphorus and potassium. They are acid where 
they have not been timed in the last 5 years, 

These soils are well suited to row crops. Some areas 
have a seasonal high water table, and these areas benefit 
from tile drainage. 

Representative profile of Readlyn loam, 0 to 9 percent 
slopes, in a cultivated field, 280 feet south und 260 feet 
west. of the northeast corner of БУМ ХЕ sec. 13, Т. 
88 N., n. 8 W.: 


An—0 to í Inches, black. (10% h 2/1) loam; cloddy, breaking 
10 weak, fine, granular structure; friable; neutral; abrupt 
boundary, 

Al2--7 to 1% inches, very dark brown (10YR 2/2) loam; 
weak, fine, granular structure; friable; medium acid; 
gradual boundary. 

АЗ 13 to 18 inches, very dark grayish-brown (10YR 3/2) 
loom: weak, fne, subangular blocky structure; friable; 
strongly acid; gradual boundary. 

11821--18 lo 25 Inches, dark gravish-brown (25Y 4/2) heavy 
loam: few, Ane, distinct, yellowish-lbrown (10ҮН 5/6) 
то Иов: weak, medium, prismatic structure breaking to 
weak, fine, subangular blocky structure; firm; few 
bles at n depth of 15 inches; strongly acid; gradual 
boundary. 

1122 25 to 34 Inches, dark yellowlsh-brown (10YTt 4/4) and 
grayish brown (2.5Y 5/2) heavy loam; common, fine, 
distinct, vellowish-brown (irn 5/6) and light gray 
(10YR 7/2) mottles; weak, coarse, prismatic structure 
breaking to modernte, fine, subangulur blocky structure; 
firm; medium acid: zradnal boundary. 

IIB22—34 to 48 inches, yellowish-brown (OYE 5/6) heavy 
loam: common, fine, distinct, srayish-brown (2.5%, 5/2) 
nnd light-cray (10YR 7/2) motiles: weak, coarse, pris- 
matic structure breaking to moderate, fine, suhangnlar 
blocky structure; firm; very few thin clay films in a few 
pores: fow black onide concretions; slightly acid; gradual 
boundary, 

TIC —48 to 60 Inches, yellowlsh-brown (10YR 5/6) heavy lonm; 
many, une, distinct. grayish-brown (2.5Y 5/2) mottles; 
massive; firm; mildly alkaline. 


The solum typically is 40 to 90 inches thick. The A horizon 
їн black (109 К 2/1) or very dark brown (10YR 2/2) in the 
upper part and very dark gray (10ҮҢ 3/1) or very dark 
grayish brown (10YR 3/2) in the lower part. The A horizon 
ranges from about 15 to 20 Inches in thickness. It typically 
is loam but ranges to light silty clay loam or heavy silt loam 
that Is high in content of sand, The В horizon has а hue of 
1OYR or 2,5Y, n value of 4 ог 5, and n chromn of 2 to 8. 
Mottles are present thronghout the D horizon. The IID and 
ПС horizons are heavy loam, light clay loam, or sandy clay 
loam. Depth to carbonates commonly із the same as the thick- 
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ness of the solum. Reaction is medium acid to strongly acid 
in the most acid part of the solum. 

Readiyn soils formed in material similar to that in which 
Kenyon, Oran, and Tripoli soils formed, and they are associ- 
uted with Clyde, Floyd, and Schley soils. They have a thicker, 
darker colored A horizon than Oran and Хещеу soils, They 
have n grayer subsoil and are more poorly drained than 
Kenvon solls. They are less gray ond are better drained 
than "Tripoli solis. They are shallower to firm loam НИ than 
Floyd and Clyde sois, and they are not ко poorly drained 
as Clyde воће, 

Readlyn loam, 0 to 2 percent slopes (259A].— This 
soil is on upland flats or at the heads of drainageways. It 
is associated with Clyde, Floyd, Kenyon, Schley, and 
Tripoli soils. я ; 

Tneluded with this soil in mapping are а few areas of 
soils where the depth to glacial till is more than 24 inches, 
also included ure a few wet areas, which are indicated on 
the soil map hy а special symbol. The wet areas hinder 
farming operations unless they are drained. 

This soil is well suited to intensive use for corn and 
soybeans. It has a seasonal high water table and benefits 
from tile drainage in some years. Capability unit T-2; 
woodland suitability group 7. 


Richwood Series 


The Richwood series consists of well-drained soils that 
formed in silty alluvium. These soils аге nearly level and 
ure on benches along major streams in the county. The 
native vegetation was prairie grasses. 

Tn a representative profile the surface layer is silt loam 
about 20 inches thick. It is black and very dark brown in 
the upper J4 inches and grades to very dark grayish 
brown in the lower part. The upper part of the subsoil is 
brown and dark yellowish-brown, friable silt loam that 
extends to a depth of 57 inches. The lower part of the 
subsoil 1s brown, friable loam. x 

Richwood soils have moderate permeability and high 
available water capacity. These soils generally are high 
in content of organic matter. They are low to medium in 
available nitrogen, low in available phosphorus, and very 
low in available potassium. They are acid where they 
have not been limed within the last 5 years. 

These soils are well suited to row crops. : 

Representative profile of Richwood silt loam, in a culti- 
vated field, 535 feet east and 330 feet south of the north- 
west. corner of SEIASEAL4 sec, 33, Т. 89 N., R. 5 W.: 

Au- to 7 inches, black (10YR 2/1) silt loam, slightly higher 
chrom when kneaded; cloddy, breaking to weak, fine, 
subangular blocky structure; friable; slightly acid; clear 
boundary. 

мет to 14 Inches, very dark brown (10YR 2/2) silt loam; 
weak, fine, subangular blocky structure; friable; med- 
fum geld: gradual boundary. 

АЗ 11 to 20 inches, very dark grayish-brown (10YR 3/2) 
silt loam, some dark-brown to brown (10YR 4/2) mater- 
ial from 191 horizon: weak, fine, subangular blocky 
structure: friable; medium acid; gradual boundary. 

121 20 to 30 Inches, brown (10YR 4/3) silt loam; mod- 
ernte, fine and medium, subangnlar blocky structure; fri- 
able; discontinuous dark-brown (10YR 3/2) ped coatings ; 
few. thin, patchy, gray (10YR 6/1, dry), grainy coat- 
ings; medium acid: gradual boundary. 

E22:—30 to 39 inches, dark yellowish-brown (10YR 4/4) silt 
loam: brown (10YR 4/3) ped exteriors; weak, fine, pris- 
matic structure breaking to weak, moderate, subangular 
blocky structure; friable; few, thin, patchy, dark yel- 
lowish-brown (10YR 3/4) clay ñims; few, thin, patchy, 
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gray (10YR 0/1, dry), grainy coatings; medium acid; 
gradual, smooth boundary, 

B339 to 2% inches, dark yellowish-brown (10YR 4/4) 
silt loam; brown (1OYR 4/3) ped exteriors; moderate, 
medium, prismatic structure ay а to weak, medium 
иш! coarse, ићи пе blocky structure; friable; thin, 
discontinuous, dark yellowish-brown (10YR 2/4) clay 
hae, clay films ure concentrated between depths of 40 
and 42 inches but are in pores and on some prism faeca 
thrvugheut, thin, light-ray (10ҮН 7/1, dry), grainy 
сод Чарк ите nearly continuous өп some prisms to dis- 
continuous өп blocky рейх; sand content increases ая 
depth increnses; medium acid; gradual boundary. 

1000—97 to 64 inches, brown (10YR 4/3) loam; weak, 
prismatic structure breaking to weak, fine mwl medium, 
subangular blocky structure; friable; few, thin, patchy 
elay Hime on көше prisms and in pores; nearly continu 
ens, Нейн-нғау (10YR 7/2, dry), grainy coatings; sand 
та Increases os depth increases іп horizon; medium 
пе, 


The solum ranges from 45 inches to more than 65 inches in 
thickness. The Al horizon ranges from black (JOYR 2/1) or 
very dark brown (10 t 2/2) to very dark grayish brown 
(loY1 3/2). The А horizon is Пиће to medium siit loum, 
Colors Mat have n value and chroma of 3 or less are typically 
ага depth of 14 to 20 Inches, but in places they extend to аз 
deep аз 24 inches, The B2 horizon has a hue of 10YR, a 
value of 1 or 5, und a chroma of 3 to 0. The МО horizon 
ranges from medium silt loam to light silty elay loam, and 
clay content minges from about 22 to 28 percent. Content of 
sand іп the B3 horizon typically increases with depth, and 
texture typically is silt loam to loam, In places sandy loum Їх 
ара depth below 50 Inches, Reactlon 1s medium acid to 
sirongiy acid in the most acid part of tne solum, 

Richwood soil formed in material similar to that in which 
Bertrand, Lawson, Nevin, and Waukegan soils formed. They 
have а darker colored A horizon than Bertrand solls. They 
do nol heve а contrasting texture of sand or loamy sand at 
n depth of less than 40 inches, which is characteristic of 
Waukegin soils, They have a browner D horizon and are 
better drained than Lawson and Nevin soils, 

Richwood silt loam (0 to 2 percent slopes) (977). This 
soil is at the mouth of upland drninageways that fan oat 
onto stream benches, mainly along the Cedar River, It is 
associated with Lawson, Nevin, and Waukegan soils. The 
surface layer is high in content of organic matter, has 
granular structure, and is in good НИ. 

Included with this soil in mapping are some areas of 
nearly level to gently sloping soils that are lighter colored 
and lower in content of organic matter than this Rich- 
wood soi], Also included are areas of soils where the 
surface layer is thicker than that of this soil, and the 
areas are subject to occasional floods, 

The soil is well suited to intensive use for row crops if 
good management is used. It is easily tilled, and control 
of erosion is not a concern, Tn some areas properly placed 
diversion terraces are needed te protect this soil from 
siltation from higher lying soils. Capability unit. T-1; 
woodland suitability group 4. 


Rockton Series 


The Rockton series consists of well-drained soils that, 
formed in 20 to 40 inches of loamy material and a thin 
layer of limestone residium underlain by limestone bed- 
rock. These soils are gently sloping on high ridges and 
gently sloping to strongly sloping on side slopes on 
uplands, Native vegetation was mixed pruirie grasses, 

In a representative profile the surface layer is black 
loam about 14 inches thiek. The subsoil is elay loam that 
is very dark grayish brown in the upper 5 inches and 
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brown in the lower 17 inches. The substratum is partly 
weathered, shattered limestone bedrock that has thin rinds 
of clay residuum between the rocks. 

Rockton soils have moderate to low available water 
capacity and moderate permeability, They are low in 
available nitrogen and very low in available phosphorus 
and potassium. They are acid and need lime where they 
have not been limed within the last 5 years, 

These soils are suited to row crops, but they tend to 
be droughty unless ruin is timely. 

Representative profile of Rockton loam, deep, 2 to 5 
percent slopes, in a cultivated field, 560 fect west and 280 
feet south of the northeast corner of З МИХ М, see. 22, 
T. 81 N., R. 7 W.: 


Me to 9 inches, biack (10 R 2/1) medium loam; weak, 
fine, granular structure; frinble; neutral; gradual 
boundary. 

A$—9 to 14 Inches, Маек (1076 2/1) heavy loam, very 
dark brown (10YIt 2/2) when kneaded; weak, une, grun- 
ular and subangular blocky structure; friable; slightly 
acid; gradual boundary. 

R1 一 14 to 19 Inches, very dark grayish-brown (10YHK 3/2) 
elay loam; weak, tine to modium, subangular bloeky 
structure: friable: slightly acid; gradual boundary. 

B2119 to 23 inches, brown (ЛОК 4/3) clay loam; weak, 
medium, subangulnr blocky structure brenking to weak, 
line, sübangular blocky structure; nrm; thin discontinu- 
eus сілу films; medium acid; gradual boundary, 

B22t—23 to 36 inches, brown (10Ү 4/3) clay loam: weak 
fo moderite, medium, subangilar blocky structure: firm; 
few fine limestone pelbljes; thin discontinuous clay filis; 
slightly acid; abrupt boundary. 

JIR—3G inches, partly weathered and shattered limestone 
bedrock that has Фау residuum between the rock fis- 
sures, 


Thickness of the solnm and depth to limestone bedrock 
runges from 20 to 40 inches. The A horizon has a hue of 
10У R, в value of 2 or 3, und m chroma of 1 or 2, It is 10 
to 15 inches thick. It typically is loam, but in places it is 
silt loam, The Rat horizon has a value of 4 or 5, а chroma 
of 3 to û and а hne of 10YR in the upper part ond a hue 
of 15YR or 10YR In the lower part. The МОГ horizon 18 abont 
25 №» 35 percent Фау, The ИВ horizon, or residuum, where 
present, is either as munch as 6 Inches thick or is in the form 
of rinds around limestone flazstones, It is heavy clay loam, 
clay, or silty clay. Reaction 15 medium nchi to strongly acid 
in the moat acid part of the solum, 

Rockton soils formed in material similar to that In which 
Aredale, Kenyon, Хохи, and Whalan soils formed. They have 
limestone belroek sb a depth of 20 fo 40 Inches, but bedrock 
is lacking іп Arodale and Konz on solls, They ore deeper 
over bedrock than Sogn sols. They have а thicker, darker 
colored A horizon than Whalan soils, 


Rockton loam, deep, 2 to 5 percent slopes (2138). - 
This soil is on narrow ridges or on the high part of 
benchlike areas, and depth to limestone is typically 30 to 
40 inches, It is above more sloping deep Rockton soils. It 
commonly is associated with Kenyon soils or moderately 
deep Rockton soils. The profile of this soil is the one 
described as representative for the series. 

Tneluded with this soil in mapping are ureas of soils 
where the surface Jayer is thinner and lighter colored 
than that of this Rockton soil and the subsurface layer is 
light colored. A few areas of less sloping soils are also 
included. In some areas limestone outcrops are on the 
surface, These areas are indicated on the soil map by а 
special symbol. 

This soil is suited to row crops, but it is droughty if 
rain is not timely. Terrace construction is difficult in some 
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areas because of shallowness to bedrock. Capability unit 
Пе-1; woodland suitability group 3. 

Rockton loam, deep, 5 to 9 percent slopes (2130) — 
This soil is on convex side slopes or on the high part of 
benchlike areas, and depth to limestone is typically 30 to 
40 inches. It is below Sogn soils and other deep Rockton 
soils, It is commonly associated with Kenyon soils and 
moderately deep Rockton soils. This soil has a profile 
similar to the one described as representative for the 
series, but the surface layer is not so thick. 

Included with this soil in mapping ure small areas of 
eroded soils where the plow layer is a mixture of material 
originally in the surface layer and some of the material 
in the subsoil. This plow layer is lower in content. of 
organic matter than that of this Rockton soil. Also 
included are some aureus of limestone outerops which 
hinder farming operations. These areas are indicated on 
the soil map by a specia! symbol. 

This soil is suited to row crops, but it is erodible if it 
is cultivated, It is droughty at times if rain is not timely. 
Terrace construction is difficult in some areas because of 
shallowness to bedrock. Capability unit IIIe-1: woodland 
suitability group 3. 

Rockton loam, moderately deep, ? to 5 percent slopes 
(2148).— This soil is on narrow ridges or on the high part. 
of benchlike areas, It is above more sloping moderately 
deep Rockton soils. It is commonly associated with 
Kenyon soils and deep Rockton soils. This soil has а 
profile similar to the one described as representative for 
the series, exeept that limestone generally is пі. n depth of 
90 to 30 inches, 

Included with this soil in mapping are small areas of 
soils where the surface layer із thinner and lighter colored 
than that of this Rockton soil, und (he subsurface layer із 
light colored. A few areas of nearly level soils are also 
included, Also included are some areas of limestone out- 
crops, which hinder farming operations. These areas are 
indicated on the soil map by a special symbol. 

This soil is suited to row crops, but it is droughty in 
years of average or below-average rain, Because of shal- 
lowness to bedrock, this soil has 2 limited root zone and 
is not well suited to terraces. This soil is subject to em- 
sion if it is cultivated. Capability unit Пе-2; woodland 
suitability group 3. 

Rockton loam, moderately deep, 5 to 9 percent slopes 
(214C].— This soil is on convex side slopes or on the high 
part of benchlike areas. It is below other Rockton soiis 
and above Sogn soils. This soil has a profile similar to the 
one described for the series, but the surface layer gener- 
ally is not so thick and limestone generally is at a depth 
of 20 to 30 inches. 

Included with this soil in mapping are some areas of 
limestone outcrops, which hinder farming operations, 
These areas are indicated on the soil map by a special 
symbol, 

This soil is suited to row crops, but it is droughty in 
years of average or below-average rainfall. Because of 
shallowness to bedrock, this soil has a limited root zone 
and is not well suited (о terraces. This soil is subject to 
erosion if it is cultivated. Capability unit IIIe 4; wood- 
land suitability group 3. 

Rockton loam, moderately deep, 9 to 11 percent 
slopes (214D).—This soil is on convex side slopes or at the 
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base of side slopes, It is below less sloping Rockton soils 
and upslope from areas of steep Sogn soils. This soil has 
a profile similar to the one described as representative for 
the series, but the surface layer is thinner and depth to 
limestone is shallower. 

Included with this soil in mapping are small areas of 
soils where the surface layer is lighter colored and lower 
in conlent of organic matter than that of this Rockton 
soil. Also included are many areas of limestone outeropa, 
which hinder farming operutions. These areas are indi- 
cated on the soil map by я specia! symbol. In these areas, 
depth to bedrock generally is 20 to 30 inches, but it is 
more variable than in less sloping Rockton soils, 

This soil is better suited to hay and pasture than 20 
row crops. Productivity js low, and this soil tends to be 
droughty, even in years of average rain. Capability unit 
IVe 2; woodland suitability group 3. 


Sattre Series 


The Sattre series consists of well-drained soils that 
formed in loamy alluvium, They are underlain by sand or 
gravel at a depth of about 32 to 40 inches. These soils ure 
nearly level to moderately sloping and are on stream 
benches and on uplands, The native vegetation was mixed 
prairie grasses and Crees. 

In a representaiive profile the surface layer is very 
dark brown loam about 9 inches thick, The subsurface 
layer is dark grayish-brown, friable loam about. 4 inches 
thick. The subsoil is brown and dark yellowish-brown, 
friable loam in the upper 21 inches and dark yellowish- 
brown, very friable sandy loam in the lower 3 inches, The 
substratum is yellowish-brown fine sand and strong-brown 
loamy sand, 

Байге soils have moderate permeability in the medium- 
textured material and rapid to very rapid permeability in 
the coarse-textured substratum. These soils have medium 
available water capacity, They are low in available nitro- 


gen and phosphorus and very low in available ium. 
They are acid where they have not limed within the last 
5 years. 


These soils are well suited to row crops, but they tend 
to be somewhat droughty during years of below-normal 
rain. 

Representative profile of Satire loam, 0 to 9 percent 
slopes, in a permanent pasture, 150 feet north and 40 
feet west of the southeast corner of N1914SW1⁄6 see. 30, 
T. 84 N., R. 6 W.: 


А1--0 to 9 Inches, very dark brown (10YR 2/2) loam; weak, 
fine, granular structure; friable; slightly acid; clear 
boundary 


ry. 

A2—9 to 13 inches, dark grayish-brown (10YR 4/2) loam, 
light brownish gray (10YR 6/2) dry; weak, medium, 
platy structure brenking to weak, Ппс, subangular 
blocky structure; friable; few very dark crayish-brown 
coatings on peds; nearly continuous, light-grny (10YR 
7/1, dry) coatings; slightly acid; clear boundary, 

B1—13 to 19 inches, brown (10YR 4/3) loam; weak, fine, 
snbangular blocky structure; friable; discontinuous, very 
dark grayish brown (10YR 8/0) coatings on peds, nearly 
continuous, light-gray (10YR 7/1, dry), grainy coatings; 
slightly acid ; zrudun] boundary, 

B21t—19 to 29 inches, brown (10YR 4/3) heavy loam: mol- 
erate, fine, subangular blocky structure; friable: thin 
discontinuous clay films; diseontinnons, ПЕЕ гау (10YR 
5/1, dry), gminy coatings; medium acid; gradual bound- 
ary. 
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роз) to 31 inches, dark yellowish-brown (10ҮҢ 4/4) 
loam; weak, medium, subangular blocky structure; fri- 
пе: few, thin, discontinuous clay films; few. light-gray 
(1OYR 7/1, dry), grainy coatings; strongly acid; clear 
boundary. 

13—34 to 37 inches, dark yellowish-brown (10YR 4/4) sandy 
loam; weak, coarse, subangular blocky structure; very 
friable; strongiy acid; gradual boundary, 

I!C1- 37 to 58 inches, yellowish-brown 1 K 5/4) une sand; 
single grained; loose; strongly acid; clear boundary, 
11C2—SS8 to 62 inches, strong-brown (TAYR 5/6) loamy sand; 

single grained ; loose ; strongly acid. 

The solum ranges from about 20 to 50 inches іп thick- 
ness. Thickness of the solum in places corresponds with depth 
to contrasting texture of loamy sind or sind. Depth to these 
materials ranges from 32 to 40 Inches, The A1 ог Ap horizon 
typically is very dark brown (10YR 2/2), very dark grayish 
brown (10YR 3/2), or very dark gray (10YR 3/1). It ranges 
from 6 to 10 Inches in thickness, The A2 horizon commonly 
is brown (10ҮҢ 4/3 or 5/3) or dark grayish brown (УК 
4/2). In some eroded areas the A2 horizon is wholly incorpo- 
rated into the Ap horizon. The B2 horizon has a hue of 
1OYR, а value of 4 or 5, and s chroma of 3 to R The B? 
horizon is loam, light clay loam, or light sandy clay loam 
that grades to sandy loam or loamy sand in the B3 horizon. 
Clay content of the D2 horizon ranges from 15 to 22 percent. 
The € horizon bus n hue of 10¥R or 72 5YR, n value of 4 to 
б, and a chroma of 3 to S. It ranges from loamy sand to 
sand that contains some gravel, The content of gravel ranges 
from a little in some places to as much as 20 to 30 percent, 
hy volume, In some strata. 


Sattre soils formed іп materia] similar to that in which 
Hayfield, Lawler, Saude, Wepele, and Waukee воћа formed. 
They have a thinner A horizon than Lawler, Saude, and 
Waukee soils, and they are belier drained than Lawler 
solls, They are deeper to contrasting texture than Марків 
solls, and they have a browner B horizon and are better drained 
than Hayfield solls, 

байге loam, 0 to 2 percent slopes (//8A). This soil 
is on stream benches and in upland areas, It is commonly 
associmed with Hayfield, Lawler, and Wapsie soils and 
more sloping Sattre soils. The profile of this soil is the 
one described as representative for the series. 

Included with this soil in mapping are areas of soils 
where the depth to coarse textured material is less than 
32 inches. 

This soil is well suited to intensive row cropping if it 
is properly managed. It is easily tilled, and runoff із 
slight or none. Tt is somewhat droughty during years of 
И зона ruin. Capability unit 1-1; woodland snit- 
ability group 3. 

байге loam, 2 to 5 percent slopes (7788).—This soil 
is on stream benches and in upland areas. Tt is commonly 
neeociated with Hayfield, Wapsie, and Waukee soils and 
more sloping Saltire soils. This soil hus а profile similar 
to the one described as representative for the series, but 
depth to coarse-textured material is slightly shallower. 

Tnelnded with this soil in mapping are small areas of 
soils where depth to sand is less than 32 inches. 

This soil is well suited to row crops if it is properly 
managed. It is subject to slight erosion if it is cultivated, 
and it is somewhat drovghty during years of below- 
normal rain, Capability unit ITe-1; woodland suitability 

up 3. 
goo loam, 5 to 9 percent slopes, moderately eroded 
(77822) - This soil is on stream benches and in upland 
areas, It is commonly associated with Wapsie and Waukee 
soils and with lees sloping Sattre soils. This soil is similar 
to the one described as representative for the series, except 
that erosion has еіс g part of the surface layer. 


Included with this soil in mapping are a few areas of 
soils that are steeper than this soil and need more inten- 
sive conservation practices. Also included ure a few areas 
of soils in timber. These soils have a lighter colored, thin- 
ner surface layer and are lower in content of organic 
matter than this Sattre soil. 

This soil is moderately suited to row crops if it is 
properly managed. It is somewhat droughty during раз 
of below-normal rain. Capability unit IIIe-1; woodland 
suitubility group 3. 


Saude Series 


The Saude series consists of well-drained soils that 
formed in 24 to 32 inches of loamy alluvial material 
underlain by sand and gravel. These soils are nearly level 
to mod y sloping on stream benches and on uplands, 
Native vegetation was prairie grasses. 

In a resentative profile the surface layer is very 
dark brown and dark brown loam about 18 inches thick. 
The subsoil is brown and dark yellowish-brown, frinble 
Јошт in the upper part and yellowish-brown sandy loam 
in the lower The substratum, at а depth of 35 inches, 
із yellowish-brown gruvelly loam sand that is leached, 

Saude soils have moderate to low available water ceapa- 
city. These soils have moderwe permeability in the 
medium-textured material and very rapid permeability 
in the coarse-textured material, They are low in available 
nitrogen and phosphorus und very low in available potas- 
sium. They are acid where they have not been limed 
within the last 5 years. 

These soils ure suited to row crops but they are 
droughty unless rain is above normal and timely. 

Representative profile of Saude loam, 0 to 2 percent 
slopes, in a cultivated field, 100 feet west and 170 feet 
south of the northeast corner of NWIANW!, see. 11. Т. 
а N,R. 6 W.: 


Ap—0 to 7 inches, very dark brown (10YR 2/2) loam; wenk, 
fine, granular structure; friable; neutral; clear boundary. 

A12—41 to 13 inches, very dark brown (10YR 2/2) loam, very 
dark grayish brown (10YR 2/2) when kneaded; weak, 
fine, granular structure; slightly acid; gradual boundary. 

A1$—45 to 18 inches, dark-brown (10YR 3/3) loam; very 
dark grayish-brown (10YR 3/2) ped exteriors; weak, 
fine, subangular blocky structure; frinble; medium acid; 
gradual boundary, 

1121—18 to 28 inches, brown (10YR 4/3) loam; discontinuous 
могу dark grayish-brown (10YR 3/2) coatings on peds; 
weak, medium, subangular blocky structure; friable; 
medium acid; gradual boundary. 

Р22--23 to 90 inches, dark ycllowish brown (10YR 4/4) 
Иши. loom; brown (10YR 4/2) ped exteriora; weak, 
coarse, subangular blocky structure; friable; medium 
acid ; gradual boundary. 

31—30 to 35 inches, dark yellowish-brown (10YK 4/4) sandy 
loam that contains some gravel; weak, coarse, subangu: 
lar blocky structure: very friable; medium acid; gradual 


boundary. 

C— to 42 inches, yellowish-brown (10YI 2/1) gravelly 
loamy sand; few, medium, faint, grayish brown (10YR 
5/2) mottles; vingle grain; loose; very friable; medium 
acid, 


The A1 or Ap horizon ін black (10YR 2/1) or very dark 
brown (10YR 2/2) in uneroded areas. The A horizon typically 
ranges from 10 to 15 Inches іп thickness but is as much as 
20 inches thick in places, It typleally 15 loam but ringes to 
sandy loam. The B horizon typically has a hue of 10YR, a 
value of 4 or 5, and a chroma of 3 to 6, Clay content of the 


D horizon ranges from 12 to 20 percent. The В horizon typi- 
cally is medium acid but ranges from slightly acid to strongly 
acid. The € horizon is medium or coarse loamy sand and 
sand that contains some gravel. Depth to loamy sand, grav- 
ейу sand, and sand ік commonly 24 to 32 Inches hut ranges 
from about 15 to 26 inches. The coarse-textured material fs 
ned, пий carbonates are leached to a depth of 6 feet or 
more. "The content of gravel іп the C horizon ranges from 
5 to 15 percent. 

Saude soll« formed in material similar to that in which 
Flagler, Lawler, Wapsie, and Waukee solls formed. They are 
shallower to sand and gravel than Waukee soils and have 
a thicker, darker colored A horizon than Wapsie solls. They 
are better drained and have a browner B horizon than Law- 
ler gulls, They are finer textured in the upper part of the 
solum than Flagler solls. 

Saude loam, 0 to 2 percent slopes (177A).— Fhis soil 
is on stream benches and оп nplands. It is associnted with 
Lawler, Marshan, and Waukee soils on stream benches. 
This soil has the vrofile described as representative for 
the series. 

Included with this soil in mapping are some areas of 
sand and gravel that are droughty and need additional 
plant residue to conserve moisture. These areas are indi- 
емей on the soil map by special symbols. 

This soil is moderately suited to row erops. It is 
droughty in years of average or below-average rain, Good 
production of erops can be obtained if rain is timely and 
above normal. Capability units 115 1; woodland euitabil- 
ity group 5, 

Saude loam, 2 to 5 percent slopes (1778).—This soil is 
on stream benches and on uplands, Tt is associated with 
Lawler and Waukee soils on stream benches. ‘The profile 
of this soil is similar to the one described as representa- 
tive for the series, but depth to coarse-textured material 
is slightly less. 

Included with this soil in mapping are small areas of 
soils where the surface layer contains more silt than that 
of this Sande soil. Also included are small areas of sand 
and gravel. These areas are dronghty and need additional 
plant residue to conserve moisture. These areas are indi 
cated on the soil map by special symbols. 

This soil is moderately suited to row crops. Tt is 
dronzhty in years of normal or below-normul rain. Good 
production of crops ean be obtained if rain is timely and 
above normal. This soil is subject to erosion if it is culti- 
vated, Capability unit Пе-2; woodland suitability group 
3. 

Saude loam, 5 to 9 percent slopes (177C).—This soil 
is on stream benches and in upland areas. It is commonly 
associated with Lawler and Waukee soils and less sloping 
Saude soils on stream benches. The surface layer is 10 to 
12 inches thick. Depth to sand and gravel is about 21 to 
32 inches. 

Included with this soil in mapping are a few areas of 
moderately eroded soils where the surface layer is thinner 
and lower in content of organie matter than that of this 
Sande soil. Also included are small areas of sand and 
gravel that are droughty and need additional plant resi- 
due to conserve moisture. These areas are indicated on 
the soil map by spot svmbols. 

This soil is moderately suited te row crops if it is prop- 
erly managed. It is «ғап Му іп years of below-normal 
rain, and it is subject to erosion if it is cultivated. Capa- 
bility unit ITTe-3: woodland suitability group 3. 
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Schley Series 


The Schley series consists of somewhat poorly drained 
soils that formed in stratified loamy material and under- 
lying glacial till at a depth of 40 to 50 inches. ‘These soils 
are gently sloping and are at concave heads of upland 
drainageways or on side slopes along drainageways. The 
native vegetation was mixed prairie grasses and trees. 

In a representative profile the surface layer is very 
dark gray loam about 7 inches thick. The subsurface layer 
is dark grayish-brown, frinble loam that extends to a 
iac of 18 inches. Mottles are in the lower 6 inches. The 
subsoil is grayish-brown and vellowish-hrown, mottled, 
friable loam and sandy loam that extends to a depth of 
4S inches. The substratum is mottled yellowish-brown and 
light brownish-gray, firm loam glacial till. 

Schley soils have high available water capacity. These 
soils have moderate permeability in the upper part of 
the profile and moderately slow permeability in the lower 
part. They are low in available nitrogen and very low 
in available phosphorus end potassium. They are acid 
where they have not been limed within the last 5 years. 

These soils are suited to row erops if they аге drained. 

Representative profile of Schley loam, 1 to 4 pereent 
slopes, in a cultivated field, 700 feet south and 200 feet 
east of the northwest corner ої NW14 sec. 5, Т. 82 N., 
R. 7 W.: 

Ар--0 to 7 inches, very dark gray (l0YIt 3/1) loam: cloddy, 
breaking to weak, fine, granular structure; friable; пей- 
tral: abrupt boundary. 

A21—7 to 12 inches, dark grayish-brown (10ҮН 4/2) loam; 
weak, (hin, platy structure and weak, fino, granular 
structure: friable; neutral; clear boundary. 

A22—12 to 18 inches, dark graylst-brown (10YR 4/2) heavy 
wam: few, fine, distinct, yellowish-brown (10YR 5/4) 
and dark-brown (7.5YR 4/4) mottles; weak, medium, 
platy structure breaking fo weak, fine, subangular blocky 
structure: frinble; very strongly neid: clear boundary, 

N2i—18 to 23 inches, graylsh brown (2.5У 5/2) heavy loam; 
common, fine, distinct, yellowish brown (10YR 5/4 mat. 
пок: weak, fine and medium, subangular blocky structure; 
friable; many pores; fine, distinct, black oxide concre- 
tions: very strongly acid; clear boundary. 

тоо 03 to 45 inches, grayish-brown (2.5Y 5/2) heavy sandy 
loam: common, fine, distinct. vellowish-brown (10ҮН 
5/6) mottles; weak, coarse, subangular blocky structure; 
friable: discontinuous ciny films іп pores and root chan- 
nels: strongly acid; clear boundary. 

B2—15 to 48 Inches, yellowish-brown (10ҮТІ 5/4) sandy loam; 
common, fine, distinct, grayish-brown (2.5Y 2/2) mot- 
tles: weak, coarse, snbangular blocky structure; friable; 
slightly acid; clear boundary. 

JC AS to 55 Inches, mottled yellowish-brown. (10YR. 5/6) 
and light brownish-grar (25Y 6/2) loam: massive, break- 
ing along vertical clenyage lines; firm; neutral 


The solum commonly ік about 50 inches thiek bur ranges 
to 80 inches or more In thickness. The Ap or АТ horizon typi- 
cally is very dark gray (10YW 2/1) or very dark grayish 
brown (10Ү 2/2), but the Al horizon ік black (aun 21) 
in some paces. The A2 horizon із dark grayish brown ( тук 
4/2) or grayish brown (10YR 5/2), but it has higher chroma 
motiles It ranges from abont $ to 12 Inches іп (hiekness, 
The A horizon Їх loam or silt loam that is hich in content 
of sand. The B horizon has a іше of 2.5Y or WYK, а valne 
of 4 or 5, and ^ chrom: of 2 to 4, The B horizon ranges 
from loam to slit loam that is high in content of sand to 
heavy sandy loam, A band of pebbles commonly separates the 
subsoll from the underlying material, but loamy sand ік pres- 
ent in places, The TIRS horizon, where present, or the пс 
horizon typically has шөген that have а hue of IOYR 
or 2.5Y, а value of 4 to 6, and a chroma of 2 to 6, The under- 
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tying material іурісі Пу Is heavy lowm, Ught clay loam, or 
sandy clay loam. Reaction typically is strongly acid or very 
Strongly acid іп the most acid part of the solum. 

In Linn County, Schley soils are zraver than Schley in 
other survey aureus, and they lack the other layer in the lower 
part of the ико that ік characteristic of Schley soils, 
but these differenecs do not affect thelr use and behavior. 

Schley soils formed in material similar to that in which 
Aredale, Clyde, and Floyd soils formed, and they are associ- 
ated with Bassett and Kenyon soils. They are similar to 
Oran 50115 in drainage, Schley soils have а thinner and 
lighter colored A horizon than Aredale, Clyde, Floyd, and 
Kenyon soils. They are beller drained than Clyde solls. but 
are more poorly drained than Aredale and Kenyon soils, 
Schley soils have loamy sediment that is thicker than that 
in Bassett and Oran soils, and they are also more poorly 
drained than Bassett solls. 

Schley loam, 1 to 1 percent slopes (4078). This soil 
is in convex to concave downslope areas on uplands, Tt is 
commonly below better drained glacial till soils, such as 
Bassett, and Kenyon, and above Clyde soils. It also is 
below Dickinson and Sparta soils in some areas. | 

Included with this soil in mapping are areas of soils 
where depth to the stratified loamy material is more than 
50 inches, This stratified loamy material is underlain by 
grayish sill, and дави? till underlies the silt. Also in- 
cluded are some areas of soils where the surface layer is 
sandy loam. These soils generally are more seepy and 
wetter than this Schley soil. Ж : 

If this soil is properly drained, it із moderately suited 
to row crops. Although it can be farmed without tile 
drainage, production can be increased and earlier field 
operations are possible if such drainage is used. The major 
limitation is wetness, hut some areas are subject. to ero- 
sion. Because wetness is the result of sidehill seepage, at 
least in part, a drainage system that intercepts laterally 
moving water is more effective than other types. In areas 
where soil loss is a concern, a combination of terraces and 
tile drainage can be used. Capability unit ITw-1:; wood- 
land suitability group 7. 


Seaton Series 


The Seaton series consists of well-drained soils that 
formed in thick, medium-textured loess on uplands. These 
soils are strongly sloping to very steep on side slopes 
along major streams and on side slopes of low ridges that 
extend from north-west to southeast. The native vegeta- 
tion was trees. 

Tn а representative profile the surface layer is dark 
gravish-hrown silt loam abont 6 inches thick. The subsoil. 
which extends to a depth of abont 41 inches, is brown and 
yellowish-brown, friable silt loam. The snbstratum is 
yellowish-brown, friable coarse silt loam, 

Seaton soils have moderate permeability and high avail- 
able water capacity. They contain little organic matter 
except in the top few inches of unenltivated areas. They 
are very low in available nitrogen and potassium and high 
in available phosphorus. They are generally acid where 
they have not been iimed within the last 5 years, 

Less sloping Seaton soils nre suited to row стопе. 
Steeper areas are better suited to pasture and woodland 
than to other uses. 

Representative profile of Seaton silt loam, 14 to 18 per- 
cent. slopes, moderately eroded, in a cultivated. field, 150 


feet west and 65 feet north of the southeast corner of 
SWINE see. 9, T. 85 N., R. 6 W.: 


Ap—® to б inches, dark grayish-brown (10YR 4/2) silt loam, 
light brownish-zray (10YR 6/2) dry; eloddy. breaking 
to weak, flne, grannlnr structure: friable; neutrals abrupt 


boundary. 

B1 6 to 12 inches, brown (10YR 4/3) silt loam: weak, fine, 
subangular blocky structure; friable; neutral; gradual 
boundary, 

B21—12 to 15 Inches, yellowlsh-brown (10YR 6/4) silt loam; 
brown (10YH 4/3) ped exteriors; weak, fine, subangu- 
lar blocky structure; friable; neutral; gradual boundary. 

B22--18 to 27 inches, vellowish-brown (10YR 5/4) silt loam; 
weak, fine, snbangular blocky structure; friable; slightly 
acid; gradual boundary, 

Ва 27 to 41 inches, yellowish-brown (10YR 5/4) silt loam; 
weak, medium. subangular blocky structure; friable; 
medium пей: grmdunl boundary, 

C1—141 to 55 inches. yellowish-brown (10ҮН 5/4) coarse silt 
loam; massive and has vertical cleavage; friable; medi- 
um acid; gradual boundary. 

С. to 30 inches, yellowlsh-brown (10YR 5/4) coarse silt 
loam; few, fine, faint, strong-brown (7.5YR 5/S) mottlen; 
massive and has vertical cleavage; friable; medium 
acid. 


The solum ranges from 45 Inches to more than 70 inches 
in thickness, In uncultivated areas the Al horizon is very 
dark gray (10YR 3/1) or very dark grayish brown (10УК 
9/2), and it is 2 to 5 inches thick, In cullivated игеп the 
Ap horizon 15 dark grayish brown (10YR 4/2) or brown 
(10ҮК 4/3 or 5/3). Where present the A? horizon is dark 
grayish brown (10YR 4/2), grayish brown (10YR 5/2), or 
brown (10YR 4/3 or 2/5), nnd H is 3 to 5 inches thick, In 
eroded areas the А? horizon, in places, ік wholly incorporated 
into the Ар horizon, The В horizon has a hue of 10YTt a 
value of 1 or 5, and a chroma of 3 to 6, Clay content of the 
HS horizon ranges from 18 to 25 pereent, The C horizon is 
similar to the В horizon in color, but in places it contains 
some low-chroma momies. Reaction ік medium acid to strongly 
acid in the most acid part of the solum, 

Seaton soils formed in material similar to that in which 
Fayette sails formed, and they aro associated with Cheleca 
and Lamont soils, They contain less clay іп the D horizon 
than Fayette soila, They contain less sand and more silt than 
Chelsea and Lamont soils, 

Seaton silt loam, 9 to 14 percent slopes OU This 
soil is on convex side slopes. It. is above more sloping 
Seaton soils and commonly below less sloping Fayette 
soile. In some areas it is associated with Chelsea and 
Lamont soils. In uncultivated areas the surface layer is 
very dark gray and is about 4 inches thick, and the sub- 
surface layer is dark grayish brown, In cultivated areas 
ali of the material originally in the subsurface layer із 
mixed with that. originally in the surface layer, and the 
resent surface layer is dark grayish-brown silt loam that 
is much lighter colored when dry. 

Tneluded with this soil in mapping are areas of sand 
that are indicated on the soil map by a spot symbol. 

This soil is moderately well suited to row crops if it is 
properly managed. Tt. is subject to severe erosion if it is 
cultivated and if suitable erosion control practices are not 
used, Most of this soil is in woodland or pasture. Capabil- 
ity unit IIIe-2; woodland suitability group 4. 

Seaton silt loam, 9 to 11 percent slopes, moderately 
егойей (64302).—This soil is on convex side slopes. ТЕ is 
above more sloping Seaton soils and commonly is below 
less sloping Fayette soils. In some areas it is associated 
with Chelsea and Lamont soils, This soil has а profile 
similar to the one described as representative of the series, 
except that erosion has removed n part of the surface and 
subsurface layers. The plow layer is dark grayish brown 
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and some of the brown material originally in the subsoil 
is mixed into it. The plow layer in this soil is lower in 
content of organic matter than that in uneroded Seaton 
soils. 

Included with this soil in mapping are areas of severe! 
eroded soils where the plow Tim j brown or yellowih 
brown. These soils are a in fertility and in content 
of organic matter than this Scaton soil. 

This soil is moderately well suited to row crops if it is 
properly managed. Capability unit Ille-2; woodland 
suitability group 4. 

Seaton silt loam, 14 to 18 percent slopes - This 
soil is on side slopes below other Seaton soils, The surface 
layer is ve y silt loam, and it is 2 to 4 inches 
thick. In culti areas the plow layer is dark grayish 
brown, but it is lighter colored when d ; 

This soil is better suited to hay с Е ИМИР than to 
row crops, and if 15 commonly in 8 or permanent 
pasture, It is subject to erosion if it is cultivated. It can 
be used for row crops when areas used for hay or pasture 
need reseeding. Capability unit IVe-1; woodland suit- 
ability group 4. 

Seaton silt loam, 14 to 18 percent slopes, moderately 
eroded (663£2).—This soil is on side slopes. It is below 
lees sloping Seaton soils and above more soning Seaton 
soils. The profile of this scil is the one deseribed as rep- 
resentative for the series. Erosion has removed part of 
the surface layer. This soil is lower in content of organic 
matter than uneroded Seaton soils. 

Included with this soil in mapping are areas of severely 
eroded soils where the plow layer is brown and yellowish- 
brown, These soils are lower in fertility and in content of 
organic matter than this Seaton soil. 

тіз soil is better suited to hay and pasture than to 
row crops. Tt can be used for row crops when areas nsed 
for hay or pasture need reseeding. Capability unit IVe-1; 
woodland suitability group 1. 

Seaton silt loam, 18 to 30 percent slopes (6537). This 
soil is on side slopes below other Seaton soils, In timbered 
areas the surface layer is very dark gray silt loam and is 
about 2 to 5 inches thick. In cultivated areas the plow 
layer is dark grayish brown. 

Included with this soil in mapping are a few areas of 
soils where the surface layer is thicker and darker colored 
than that of this Seaton soil. 

This soil is better suited to pasture, timber, and wild- 
life refuge than to most other uses. In many areas it is 
difficult to renovate pastures safely with farm machinery 
because of very steep slopes. Capability unit VIIe-1; 
woodland suitability group 5. 

Seaton silt loam, 18 to 20 percent slopes, moderately 
eroded |553F2).— This soil is on side slopes below less 
sloping Seaton soils. This soil has a profile similar to the 
one dseribed as representative for the series except that 
erosion has removed part of the surface layer. The plow 
laver is dark grayish-brown, and some of the original 
brown or vellowish-brown subsoil material is mixed into 
it. The plow layer in this soil is lower in fertility and in 
content of organie matter than that in uneroded Seaton 
soils. 

Included with this soil in mapping are some areas of 
severely eroded soils where the surface layer is yellowish 


brown, and it is lower in content of organic matter and 
in fertility than that of this Seaton soil. 

This soil is better suited to timber, pasture, and wild- 
life habitat, than to most other uses. Although it has been 
cultivated in the past, most of it is now in hay or perma- 
nent pasture, In many areas it is difficult to renovate 
pos because of very steep slopes. Capability unit 

"ITe-1; woodland suitability group 5. 


Sogn Series 


The Š series consists of somewhat excessively 
drained soils that formed in 4 to 15 inches of loamy 
material underlain by limestone bedrock. These soils are 
moderately sloping on convex ridges to very steep on 
short. side slopes on uplands or benches. Ihe native vege- 
tation was mixed prairie grass and some trees. 

In a representative profile the surface layer is very 
dark brown loam about 10 inches thick. The substratum 
ig shattered limestone underlain by hard limestone bed- 
rock. Crevices filled with clay or clay loam are between 
the weathered limestone slabs, | 

Sogn soils have very low available water capacity and 
moderate permeability. They are low in available nitrogen 
and very low in available phosphorus and potassium. 
These soils are neutiul, but limestone fragments are com- 
төп on the surface and throughout the soil profile. 

These. soils are not well suited to row crops, because of 
the shallowness to bedrock. 

Representative profile of Sogn loam, 9 to 18 percent 
slopes, in a west-facing convex aren in a permanent pns- 
ture, 640 feet south and 200 feet west of the northeast 
corner of NW14SW14 see. 25, Т, 83 N., R. 6 W.: 

Al—0 to 10 inches, very dark brown (10YR 2/2) loam; 
weak, fine, granular structure; friable; numerous roots; 
numerous limestone fragments; mildly alkaline; clear 
boundary. 

JI 有 一 10 inches, shattered and partly weathered limestone; 
elny-filled fissures between the fractured limestone; shat- 
tered rock at depth of 1? to 86 inches underlain by hard 
limestone bedrock, 

Thickness of the solum and depth to limestone range from 
4 to 15 inches. The А1 horizon ік very dark brown (10YR 
2/2), vory dark gray (IOYR 3/1), or very dark grayish brown 
(10ҮҢ 2/2), It в б to 15 inches thick, The АЗ horizon is 
present in some profiles, and it ія very dark grayish brown 
(10YR 3/2) or dark brown (10YR 2/2). The A horizon ranges 
from loam or silt loam high in content of sand to henry 
sandy loam or light сілу loam, In some places а layer of clay 
or silty material 1 to 4 inches thick ls between the A horizon 
and the limestone, Sogn soils in this county have a higher 
moisture relationship than Is typical for the series. 

Sogn solls are associated with Bertram, Dodgeville, Rock- 
ton, and Whalan soils. They are shallower to bedrock than 
ай the associated solls. 

Sogn loam, 5 to 9 percent slopes [4122] This soil is 
or. side slopes on uplands and in benchlike areas. It is 
above more sloping areas of Sogn soils or below Bertram, 
Dodgeville, Rockton, and Whalan soils. This soil has a 
profile similar to the one deseribed as representative for 
the series, but bedrock typically is deeper. The surface 
laver is black or very dark brown loam und is about 10 
to 15 inches thick. — E 

Included with this soil in mapping are areas where 
bedrock is near the surface or is exposed on the surface 
as shattered slabs. The areas of outerops are indicated on 
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the soil map Бу а standard bedrock symbol. Also included 
are small areas of soils that have slopes of less than 5 
percent. 

Тіз soil is better suited to hay or pasture than to row 
crops. It is not well suited to row crops, use it has а 
very limited root zone and is droughty. Tillage operations 
are very difficult because of the shallow depth to bedrock 
und outerops of limestone slabs on the surface. This soil 
is subject to erosion if it is cultivated. Some areas of this 
soil have been cultivated, but must are now in meadow. 
Capability unit IVs-1; woodland suitability group 1. 

gn loam, 9 to 18 percent slopes (4120). — This soil 
is on side slopes on uplands and in benchlike nreas, Tt is 
above more sloping Sogn soils and is commonly below 
other less sloping soils such as Rockton or Whalan, The 
profile of this soil is the one deseribed as representative 
for the series. 

Included with this soil in mapping are small areas of 
moderately eroded soils where limestone outerop is nearer 
to the surface than in this Sogn soil, areas where the 
surface layer is sandy loam or silt loam, and areas where 
limestone is at a depth of more than 15 inches. Also 
included are some areas of limestone outerops. These 
areas are indicated on the soil map by a special symbol. 

This soil is better suited to hay, pasture, woodland, and 

wildlife than to row crops. It is shallow, has a limited 
root zone, and is droughty. It is subject to erosion if it is 
cultivated. Capability unit VIs-1: woodland suitability 
group 1. 
_ Sogn loam, 18 to 30 percent slopes (4120). This soil 
is on short, steep side slopes below less sloping Rockton, 
Sogn, and Whalan soils. In places it is upslope from 
Steep rock land. Limetone bedrock generally 18 at a depth 
of 4 to 12 inches. 

Included with this soil in mapping are many areas of 
shatiered limestone outcrop and limestone fragments, 
These areas are indicated on the soil map by a special 
symbol, Also included are small areas of soils where 
limestone bedrock is at a depth of more than 12 to 15 
inches. 

This soil is better suited to hay and pasture than to 
row crops. Tt. is dronghty because it has a very shallow 
root zone, Carrying capacity of the pasture is low. In 
some areas this soil is better suited to woodland or to 
habitat for wildlife. Capability unit VITs-1; woodland 
suitability group 1. 


Sparta Series 


The Sparta series consists of excessively drained soils 
that formed in more than 50 inches of sand commonly 
deposited by wind, but in some place the sand was de- 
posited by water, These soils are nearly level to mode- 
rately sloping on benches and nearly level to moderately 
steep on uplands. Native vegetation was prairie grasses. 
Areas of these soils oceur throughout the county, 

In a representative profile the surface layer is very 
dark brown and verv dark grayish-brown loamy fine 
sand about 19 inches thick, The subsoil is dark-hrown and 
brown loamy fine sand. The substratum, at a depth of 36 
inches, is yellowish-brown fine sand. Thin, dark-brown 
to brown bands of iron and clay about one-fourth inch 
thick are interspersed throughout the substratum, 


55 


Sparta soils have very rapid permeability and very low 
available water capacity. These soils аге very low in 
available nitrogen, phosphorus, and potassium. They are 
noid where they have not been limed within the last 2 or 
4 years. 

These soils are suited to row crops if they are properly 
managed. Production of all crops is below average, even 
if management. is good, unless rain is above average and 
very timely, Sparta soils hold little moisture and are 
very droughty. They are subject to both soil blowing and 
water erosion, Use of the less sloping areas is determined 
by that of the adjacent soils. "The steeper areas are used 
mainly for pasture and woodland. 

Representative profile of Sparta loumy fine sand, 2 to 
5 percent slopes, in a northwest-facing convex area in а 
cultivated field, 342 feet west. and 316 feet south of the 
northeast corner of ХЕМ ХУ М; sec, 1, Т. 86 N., R. 7 W.: 


A1—û to 12 inches, very dark brown (J0YR 2/2) loamy fine 
sand; weak, fine, granular structure; very friable; medi- 
um acid; gradual boundary. 

A3—12 to 19 inches, very dark grayish-brown (10YR 3/2) 
loamy fine sand; very weak, Course, subangular blocky 
structure: very friable; medium acid; gradual boundary. 

ра 10 to 27 inches, dark-brown (10YR 3/3) loamy fine 
sand; very weak, coarse, subangular blocky structure; 
very friable; medium acid; gradual boundary. 

B3—27 to 36 Inches, brown (10YR 4/3) loamy fine sand; 
very weak, coarse, subangular blocky structure; very 
friable; medinm acid; gradual boundary. 

Сі--36 to 44 inches, yellowish-brown (10YR 5/6) fine sand; 
single grain; loose; medium acid; dual boundary. 

C2 & B2t—H to 72 inches, yellowish-brown (1% /R 5/6) une 
sand: single grain; loose; bands of dark-brown to brown 
(7.5YR 4/4) loamy fine sand enriched with iron and 
cay, one-fourth inch thick, at depths of 44, 48, 53, and 
10 inches ; medium acid. 


The solum ranges from 24 Inches to about 40 inches іп thick- 
ness, Dark-colored material of the A horizon ranges from 15 
to 24 Inches іп thickness. The A horizon ranges from loamy 
fine sand to loamy sand ог fine sand. The В horizon has a hue 
of 10YR and ranges from 3 to 6 In value and chroma, The 
B horizon is fine sand, loamy sand, or loamy fine sand, Fine- 
textured and medium-textured und is dominant throughout 
the profile, Reaction is medium acid to strongly acid in the 
moat acid part of the solum. 

Sparta soils formed in material similar to that in which 
Chelsea, Dickinson, and Lamont soils formed, They are аххо- 
ciated with Flagier, und Olin soils, They are coarser textured 
In the upper part of the profile than Dickinson solla, They 
have a darker colored and thicker A horlzon thun Chelsea and 
Lamont soils. They are coarser textured througtiout the profile 
than Olin solls, and they are not underlain by glacial till at 
a depth of lees than 60 inches as are Olin soils. They contain 
more sand in the upper part of the solum and are deeper over 
gravel than Flagler soils. 

Sparta loamy fine sand, 0 to 2 percent slopes МТА) - 
This soil is on uplands or on stream benches, On uplands 
it ig adjacent to medium-textured soils and on benches it 
is commonly adjacent to Dickinson, Flagler, and Sande 
soils. In places it is underlain by courser-textured sand 
and gravel at a depth below 4 feet. The surface layer is 
very dark brown or very dark grayish brown nnd ік 15 
to 94 inches thick. 

Tneluded with this soil in mapping are a few areas of 
soils where the dark-colored surface layer is more than 21 
inches thick. Also included are some small areas of soils, 
where the surface layer is coarser textured than that of 
this soil or is sandy loam in places. 

This soil is suited to row crops. Production generally is 
low, and good growth of crops depends on the amount 
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and timeliness of rain. This soil is excessively drained, 
and it is droughty. It is subject tc soil blowing. Capabil- 
ity unit IVs-1; woodland suitability group 2. 

Sparta loamy fine sand, 2 to 5 percent slopes (418).— 
This soil is in convex arcas on uplands that typically 
blend with the landscape, and it is commonly adjacent to 
streams, In a few places it is in dunelike areas. It also 
occurs on stream benches. The profile of this soil is the 
one described as representative for the series. 

Included with this soil in mapping are some areas of 
sand blowouts that ате very ero ihle and need additional 

slant cover to control further erosion. These areas are 
indicated on the soil map by a special symbol, Also 
included are small areas of soils where the surface layer 
is sandy loam and some areas where it is coarser textured 
and lighter colored than that of this Sparta soil. In some 
areas of soils on uplands, glacial till is at a depth of less 
than 48 inches, 

This soil is not well suited to row crops, but production 
is greatly increased if rain is above normal and is timely. 
This soil is subject to slight soil blowing and water ero- 
sion. Capability unit IVs-1; woodland suitability group 2. 

Sparta loamy fine sand, 5 to 9 percent slopes (41 С) 一 
This soil commonly is in areas adjacent to drainageways 
and in isolated areas on uplands. A few areas are on 
stream benehes, This soil commonly is below less sloping 
Dickinson, Olin, und Sparta soils on uplands, and in 
many places it is upslope from Clyde and Floyd soils 
along drainageways. The surface layer is very dark brown 
tc very dark grayish-brown and is 12 to 16 inches thick. 
This soil generally is free of gravel, but a few areas, 
especially on benches, contain gravel аба depth below 10 
inches. In a fow areas glacial tili is at a depth of about 
48 inches. 

Included with this soil in mapping are some areas of 
blowouts that are very erodible and need additional plant 
cover to prevent further erosion. These areas are indicated 
on the soil map by a spot symbol. Also included are areas 
of soils where the surface layer is lighter colored and 
thinner than that of this Sparta soil, and also areas 
where the surface layer is sandy loam, 

This soil is not well suited to row crops. It is exces- 
sively drained and droughty, It is subject to soil blowing 
and water erosion if it is cultivated. Capability unit 
IVs-1; woodland suitability group 9. | 

Sparta loamy fine кипа, 9 to 18 percent slopes (410), - 
This soil is on convex side slopes along major streams and 
Crainageways, and in some places it is on narrow convex 
ridges. It commonly is adjacent to other less sloping 
Sparta soils. The surface layer is very dark brown to very 
dark grayish-brown and is about 12 inches thick. 

Included with this soil in mapping are areas of soils 
where the surface layer is less than 7 inches thick. These 
soils are lower in content. of organic matter and jn fertil- 
ity than this Sparta soil, Also included are a few areas 
of soils where the surface layer is sandy loam and areas 
where glacial till is at a depth of less thun 48 inches, 
Included in some places are areas of sand blowouts that 
are very erodible and need additional plant cover to con- 
trol further erosion. These areas are indicated on the хоп 
map by а special symbol. 
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This soil is better suited to hay and pasture than to 
row crops. It is excessively drained and droughty. It is 
subject to soil blowing and water erosion, and row crops 
Ra A are not grown. Capability unit VIs-1; wood- 
and suitability gronp 2. 

Sparta loamy fine sand, loam substratum, 2 to 5 
percent slopes (3?38).— This soil is on convex slopes on 
uplands. Tt is commonly associated with Dickinson, Ken- 
yon, and Sparta soils. It is generally above more sloping 
Sparta soils. Loam glacial till is at a depth of abont 36 
to 48 inches. 

Ineluded with this soil in mapping are small areas of 
soils where depth to till is as shallow as 30 inches, and 
areas where the dark-colored surface layer is thicker than 
90 inches. Also included are n few areas of sand blowouts 
that are droughty and less productive than this Sparta 
soil. Also included are some areas of nearly level soils. 
These areas are indicated on the soil map by a special 
symbol. 

This soil is not well suited to rew crops. Tf rain is above 
average and timely, production is moderate. This soil is 
subject. to soil blowing and water erosion, Tt is seepy at 
times in spring or after heavy rains. Capability unit 
IVs-1; woodland suitability group 2. 

Sparta loamy fine sand, loam substratum, 5 to 9 
percent slopes (393C),—This soil is in arenas adjacent to 
drainageways, and it also occurs ns mounds in undulating 
areas on uplands. It is commonly associated with Dickin- 
son, Kenyon, and Sparta soils. This is upslope from (Лудо 
and Floyd soils. The surface layer is very dark brown to 
dark brown loamy fine sand about 12 to 16 inches thick. 

Tneluded with this soil in mapping are small areas of 
soils where depth to till is as shallow as 30 inches, Also 
included are a few areas of moderately eroded soils that. 
have a lighter colored surface layer than this soil, and 
they are lower in content of organic matter and in fertil- 
ity. A few areas of sand spots are included, and they are 
indicated on the soil шар by а special symbol. 

This soil is not well suited to row crops. If rain is above 
normal and timely, production is moderate. This soil is 
subject to both soil blowing and water erosion. In places 
il is seepy in spring or after heavy rains. Capability unit 
TVs-1; woodland suitability group 2. 


Spillville Series 


The Spillville series consists of moderately well drained 
te somewhat poorly drained soils that formed in medium- 
textured loamy alluvium. These soils are nearly level on 
flood plains and along intermittent streams. The native 
veretation was prairie grasses. 

In n representative profile the surface layer is black 
and very dark brown loam that extends to a depth of 
about 53 inches. The substratum is very dark grayish- 
brown loam that has thin strata of loamy sand. 

Spillville soils have moderate permeability and high 
available water capacity. These soils are low to medium 
in available nitrogen and very low in available phos- 
phorus and potassium. They are commonly neutral in 
reaction and generally do not need lime. 

These soils are well suited to row crops, but they are 
subject to oceasional floods. 
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Representative profile of Spillville loam, in a level cul- 
tivated field, 100 feet north and 200 feet west of the 
southeast corner of МЕ ХЕИ кес. 19, Т. 86 N., R. 6 W.: 


Ар-0 to S Inches, black (10YR 2/1) loam; cloddy, breaking 
to weak, fine, granular structure; very friable; neutral; 
abrupt boundary, 

A12—5 to 22 inches, black (10YR 2/1) loam; weak, fine, 
granular structure; very friable; slightly acid; gradual 
boundary. 

А13 —2 to 49 inches, black (10ҮК 2/1) and very dark-brown 
(10YR 2/2) loam: weak, fine, subangular blocky struc- 
ture; friable: medium acid; gradual boundary. 

Al4—49 ty 38 inches, very dark brown (10YR 2/2) and very 
dark graiyish-brown (10YK 3/2) loam: weak, fine, sub- 
angular blocky structure; friable; slightly acid, 

C—53 to 60 inches, very dark grayish-brown (10YR 8/2) 
light loam; common. fine, faint, dark yellowish-brown 
ПОУВ 4/4) mottles; thin strata of dark grayish-brown 
(10YK 4/2) loamy rand; massive: friable; neutral. 

The solum ranges from 40 to 60 inches in thickness. The A 
horizon typically is black (10YIt 2/1) or very dark brown 
(YR 2/2), ми in some places it is very dark grayish brown 
(QUY 3/2) or very dark gray (1OYR 2/1) in the lower part. 
These colors extend to a depth of 40 inches or more. The A 
horizon typically ік loam, but in places Й is silt lamm that ts 
high in content of sand. Below the A horizon in places is 
either а И or © horizon that commonly has a hue of 10YR, 
but in some places it has a hue of 25Y. Value із 3 ог 4, and 
chroma is 1 or 2. The B or € horizon їх commonly loam, but 
sandy loam containing strata of loamy sand ік nt n depth 
bolow 40 inches іп places, Reaction of the solum is commonly 
neutral or slightly acid. 

Spillville soils are associated with Colo, Kenneber, Tawson, 
und Ходампу solls. They sre better drained and contain loss 
сіау and more «and than Colo soils, They contain more sand 
and less silt than Kennebee and Lawson soils, They are 
darker colored, contain more sand, and sre less stratified 
than Nodaway soils. 


Spillville loam (0 to 2 percent slopes) (485).—This soil 
is on bottom lands of major rivers and narrow intermit- 
tent streams, It commonly is adjacent to Colo, Kennebee, 
and Nodaway soils or to Loamy alluvial land. 

Included. with this soil in mapping are small areas of 
soils that are more sandy than this Spillville soil and 
small areas of soils that have light-colored overwash that 
is 6 to 20 inches thick. Also ineluded are some sandy areas 
and wet spots, which are indicated on the soil map by 
special symbols. The sandy areas are less productive than 
this soil, and the wet spots need additional drainage in 
places. 

Tf this soil is well managed it can be used intensively 
for row crops. It is subject to occasional floods during 
periods of heavy rain, and crop production is reduced in 
some years because of floods. This soil has a seasonal high 
water table during these periods. Tile drainage is needed 
in some of the small wet areas. Some areas of this soil 
are in permanent pasture or timber because they have 
been eut. пр by stream channels Capability unit 1-3; 
woodland suitability group 8. 


Steep Rock Land 


Steep rock land (95 to 60 percent slopes) (478G) is in 
very steep areas between stream benches or bottom lands 
and uplands. A thin layer of silt covers most areas, but 
in other places the surface layer is loam. Many опёсгор- 
pings of limestone bedrock are present, and limestone 
fragments cover much of the surface 1n many areas. 
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This land type is better suited to trees and wildlife 
than to most other uses, but some areas are in permanent 
Бәдік The earrying capacity for pasture is very low. 

ause slopes are steep, farm machinery cannot be used 
on this land type. Capabilit у unit VITs-1; woodland suit- 


ability group 1. 
Stronghurst Series 


The Stronghurst series consists of somewhat poorly 
drained soils that formed in loess, These soils are nearly 
level on upland divides. Native vegetation was trees, 

In a representative profile the plow laver is dark-eray, 
friable silt loam about 7 inches thick. The subsurface 
layer is dark grayish-brown, platy, frinble sill loam. The 
subsoil is 4: grayish-brown and grayish-brown silty 
clay Јоши in the upper 12 inches and grades to brown and 
pale-brown silty clay loam and heavy silty loam. № ex- 
tends to a depth of about 55 inches and has yellowish- 
brown and gray mottles. 

Stronghurst soils have moderate permeability and have 
bigh available water capacity. They are very low in avail- 
able nitrogen and potassium and medium іп available 
phosphorus. ‘hey are acid where they have not been 
limed within the last 5 year. - 

‘These soils are well suited to row crops, but farming 
operations are often delayed during wet periods because 
of a moderately higi water table. 

Representative profile of Stronghurst silt loam, 0 to 2 
percent slopes, in a cultivated field, in the southeast corner 
of SWI4NW!J4 see, 29, Т, 82 N., R. 6 W.: 


Ap—9 to 7 Inches, dark-gray (10YR 4/1) silt loam, licht 
gray (10YIt 6/1) dry; weak, fine, granular structure, 
friable; neutral ; abrupt boundary. М 

A2—7 to 12 inches, dark grayish-brown (10YR 4/2) silt loam; 
weak, thin, рабу structure: frinble; few dark concre- 
tions; few, licht-gray (10ҮК 7/2, dry), grainy coatings; 
neutral: clear boundary, 

В1--12 to 10 inches, dark zrayish-brown (10YR 4/2) light 
кит clay loum; moderate, fine, subangular blocky struc- 
ture: friable; few dark oxide concretions; Миїнодтиу 
(10YR 7/2, dry), grainy coatings on peda; medium acid: 
clenar boundary, 

Re1r—16 to 24 inches, grayish-brown (10YR 5/2) medium 
silty Фау loam; few, fine, faint, dark yellowish-brown 
(00YR 1/1) motues; moderate, fime and medium, sul 
angular blocky structure; friable; thin discontinuous clay 
films; few, Uxhi-gray (10YR 7/2, dry), grainy coatings 
on pais: strongly acid: gradual boundary. 

p22:—94 to 34 inches, brown (10 un 5/3) medinm silty clay 
loam; common, fine, distinct, yellowish.brown (10 R 
5/0) mottles: moderate, medium, subangular blocky 
structure: frinble; few discontinuous clay fims; light- 
gray (10ҮҚ 7/2) grainy contings on pels; numerous 
dark oxide coneretions, strongly acid: gradual boundary, 

D23t—24 to 45 Inches, brown (10YR 5/3) and pale-brown 
(10YR 6/2) light silty clay loam; many, medium, dis- 
tinet, yollowieh-brown (10ҮП 5/6) and light-gray (10YR 
1/2) moltles; weak, coarse, suvangular blocky structure ; 
firm: thin diseontinuons clay films: numerous dark oxide 
concretions; medium acid; gradual boundary. 

23—45 to 55 Inches, brown (10YR 5/3) und pale-brown 
(10ҮН 6/3) heavy silt loam; many, medium, distinet, 
yellowish-brown (J0YR 5/0) and light-gray (10YR 7/2) 
пи Цев: weak, coarse, snbangular blocky structure; fri- 
аме: numerons dark oxide concretions: few ¢lay-filled 
root channels; medium acid. 


The solum ranges from 50 to 60 Inches or more in thick- 
ness In unenltivated areas the Al horizon is very dark gray 
(10YR 3/1) silt loam and is 3 to 5 inches thick, The Ap- 
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horizon ranges from dark gray (10 rn 4/1) to dark grayish 
brown (10YIt 4/2). Тһе A? horizon is dark grayish brown 
(10YR 4/2) to brown (10YR 5/3) and is 4 to 10 Inches thick. 
The B2 horizon has a hue of 10Y or 2.5Y, a value of 4 to 6, 
and a chroma of 2 to 6. It ranges from light to medium silty 
clay loam and has a clay content of 30 to 35 percent. The 
B2 horizon is medium пещ to strongly acid, and acidity de- 
creases ля depth increases, The € horizon, where present, ін 
yollowish-brown, mottled, friable silt loam. 

Stronzhurst soils formed in material similar to that in 
Which Atterberry, Fayette, and Muscatine soils formed, They 
have n thinner, lighter colored A horizon than Atterberry 
and Muscatine soils, They have a grayer В horizon and ure 
more poorly drained than Еауеце solls. 

Stronghurst silt loam, 0 to 2 percent slopes (155A],— 
This soil is on upland divides and at the head of upland 
drainageways. ТЕ is commonly associated with Downs and 
Fayette soils, | — я 

Ineluded with this soil in mapping are small areas of 
soils that have 6 to 20 inches of overwash. Also included 
are n few areas of soils that are gently sloping. 

This soil is suited to corn and soybeans, but in some 
years farming operations are delayed during wet periods. 
Tile drainage is effective in some areas, Most areas of this 
soil are small, and eropping patterns are determined by 
those of the surrounding soils. Capability unit 1-9; wood- 
land suitability group 7. 


Tama Series 


The Tama series consists of well drained soils that 
formed in loess more than 40 inches thick. These soils are 
mainly nearly level to moderately sloping in convex areas 
on uplands, but a few areas are on loess-covered stream 
benches. Native vegetation was prairie grasses, 

In а representative profile the surface layer is black 
and very dark brown silty clay loam about 16 inches 
thick. The subsoil is brown and vellowish brown. friable 
silty clay loum that extends to a depth of about 63 inches. 
The substratum is yellowish-brown, friable heavy silt 
loam that is leached. 

Тата soils have moderate permeability and high avail- 
able water capacity. These soils are low to medium in 
available nitrogen, medium in available phosphorus, and 
very low in available potassium. They are acid where they 
have not been limed within the last 5 years. Tama soils 
are moderately high in content. of ormanie matter. 

These soils are well suited te row crops, The more 
sloping areas are subject to moderate erosion if they are 
cultivated. Tama soils have good tilth and are easy to 
work. 

Representative profile of Tama silty clay loam, 2 to 5 
percent slopes, in a south-facing area in a cultivated field, 
5% feet west and 50 feet south of the northeast corner of 
БЕЦХЕЦ sec. 8, Т. 82 N., R. 5 W.: 

An?) to 9 inches, Маек (10YR 2/1) light silty clay loam: 
енні, breaking to weok, fine, granular structure: frl- 
able; slightly дей: сједе boundary, 

ЛАО to 16 inches, very dark brown (10YR 2/2) light silty 
clay loam; moderate, fine, granular structure: friable: 
slizhtly neid: smooth bonndary. 

MIG to 21 Inches, brown (10ҮБ 4/3) light silty clay loam; 
very dark grnvinh brown (10YR 3/2) ped exteriors; mod» 
erate, fine, subangular blocky structure; friable; medium 
acid; sradual boundary, 

B21:—21 to 20 Inches, brown (10YR 4/2) médium silty clay 
lomiin; dark-brown (JOYR 3/3) ped exteriors; moderate, 


fine, subangular blocky structure; friable; few, thin, dis- 
continuous clay films; medium acid; gradual boundary. 

Ван 29 to 80 inches, dark yellowish-brown (10YR 4/4) 
medium silty clay loam: brown (10YR 4/3) ped ex- 
teriors; few, fine, distinct, grayish-brown (10YR 6/2) 
mottles; moderate, medium, subangular blocky structure; 
friable; few discontinuous clay films; thin, light brown. 
ish-gray (10YR 6/2, dry), grainy coatings; few strong- 
brown (75YR 5/6) and dark reddish-brown (SYR 2/2) 
oxide concretions; medium acid; gradual boundary, 

B3 30 to 63 inches, yellowish-brown (10YR 5/4) light silly 
clay loam; common, flue, distinct, grayish-brown (10Y it 
5/2) mottles: few, fine, distinct, strong-brown (7.5YR 
5/6) топе; weak, medium, prismatic structure break- 
ing to weak, coarse, subanzular blocky structure; frie 
able; thin, discontinuons, light brownlsh-gray (10ҮҚ 6/2, 
dry), grainy coatings; few dark reddish brown (YH 
2/2) oxide concretions; medium acid; gradual boundary. 

C. 63 to 83 inches, yellowish-brown (10YR 5/4) heavy silt 
loam; common, fine and medium, distinct, grayish-brown 
(10YR 5/2) and strong-brown (7.5YR 5/6) mottles: mns- 
sive, breaking along vertical cleayage lines: friable: 
many, fine, soft, dark reddish-brown (SYR 2/2) oxide 
concretions: 44-inch, yellowish-brown (10YR 5/4), horl- 
zontal bands of loamy sand at depths of 63, 65, 60, 73, 
and 78 Inches; medium acid. 


The solum ranges from about 50 to 80 inches іп thickness, 
The Al or Ap horizon is black (10YR 2/1) or very dark 
brown (10YR 2/2). The A horizon ranges from 13 to 20 inches 
in thickness іп uneroded areas. The A horizon ranges from 
gilt loam to silty clay loam. The D horizon typically has a 
hue of 10YR, a value of 3 to 5, and а chroma of 5 to б. The 
Bat horizon is from 27 to 84 percent clay. Depth to grayish 
mottles is ^hont 20 to 50 inches. Reaction is medium acid to 
strongly acid in the most acid part of the solum. 

Tama soils formed in material similar to (hat іп which 
Downs, Fayeite, and Musentine solls formed, and they are 
associated with Dinednle soils. They have a thicker, darker 
colored A horizen than Downs and Fayette soils, They formed 
in loess more than 40 inches thick, whereas Dinsdale sails 
formed іп loess and glacial tin, and Тата solls contain 1058 
sand in the lower part of the solum than those solls, Tama 
soils have а browner В horizon and are better drained than 
Muscatine soils. 

Tama silty clay loam, 0 to 2 percent slopes (120A). 
This soil is on uplands. It is dominantly in the southeast- 
ern part of the county, where limestone is at a depth of 
6 to 10 feet. It is associated with Atterberry and Musea- 
tine soils and more sloping Tama soils, The surface layer 
is black to very dark brown, friable silty clay loam and 
ік 12 to 20 inches thick. | 

This soil is well suited to intensive row cropping. 
Because this soil is nearly level and has a high water- 
infiltration rate, little or no runoff occurs. Capability unit 
I-1; woodland suitnbility group 4. 

Tama silty clay loam, 2 to 5 percent slopes (12081,— 
This soil is on upland ridges above moderately sloping 
Tama soils. The profile of this soil is the one described as 
representative for the series. 

Included with this soil in mapping are small areas of 
soils where glacial till at a shallower depth than in this 
soil, and those soils are lower in fertility and less per- 
meable. А 

This soil can be used intensively for row crops if ero- 
sion is controlled. It is well suited to terraces because 
slopes are generally long and smooth. Capability unit 
Пе-1; woodland suitability group 4. 

Tama silty clay loam, 5 to 9 percent slopes (120C].— 
This soil is in convex areas on uplands below less sloping 
Tama soils. The plow layer is very dark brown silty clay 
loam. 
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Included with this soil in mapping are small areas of 
soils that have a thinner, lighter colored surface layer 
and are lower in content of organic matter than this 
Tama soil. 

This soil is well suited to corn and soybeans. It is fri- 
able and easy to work, but it is subject to erosion if it is 
cultivated. ‘This soil is well saited to terraces because 
slopes are generally long and smooth and the exposed 
subsoil responds to management. Capability unit IIIe-1; 
woodland suitability group 4. 

Tama жу clay loam, 5 to 9 percent slopes, той- 
erately eroded (12022)-Гініз soil is on convex areas on 
uplands. It is commonly below these sloping Tama soils. 
This soil has a profile similar to the one described as 
representative for the series, except that erosion has re- 
moved m of the surface layer and some of the subsoil 
is mixed into the plow layer. At times it puddles during 
intense rain, resulting in more runoff and retarded plant 
growth. It is lower in content of organic matter and fer- 
tility than that of uneroded ‘Tama soils, and it becomes 
cloddy if it is worked when wet. 

This soil is suited to row crops if it is properly man- 
aged. More fertilizer will be required than on uneroded 
Tama soils to obtain the same production. Runoff is rapid, 
and further erosion is a serious hazard. Capability unit 
IIIe-I; woodland suitability group 4. 

Tama silty clay loam, benches, 0 to 2 percent slopes 
(ТІ22А).--ТІНе soil is оп loess-eovered benches above flood 
se Оп benches it is commonly associated with Atter- 

rry, Museatine, and Walford soils more sloping Tama 
soils. Ihe surface layer is black to very dark brown, fri- 
«Ме silty clay loam and is about 12 to 20 inches thick. Tn 
some places, coarse-textured material is at a depth of 
about 48 inches. 

Included with this soi! in mapping are small areas of 
soils where the surface layer is thinner and lighter colored 
than this soil and the content of orgunie matter is lower. 

‘This soil is well suited to intensive use for corn and 
soybeans. In places it receives runoff and sediment from 
soils at higher elevations. Capability unit I-1; woodland 
suitability group 4. 

Tama silly clay loam, benches, 2 to 5 percent slopes 
(T1208).—"This soil is on loess-covered benches along major 
rivers. On benches it is commonly associated with Atter- 
berry, Fayette, and Muscatine soils and nearly level Тата 
soils. The surface layer is black to very dark brown, fri- 
able silty eluy loam and is about 12 to 15 inches thick. In 
some places coarse-textured material is at a depth of 
about 48 inches. 

Included with this soil іп mapping are small areas of 
soils where the surface layer is thinner and lighter colored 
than this soil and the content of organic matter is lower. 

This soil is well suited to row crops if it is properly 
managed. It is subject to erosion if it is cultivated. Capa- 
bility unit ITe 1; woodland suitability group 4. 


Tell Series 


The Tell series consists of well-drained soils that. 
formed in silty material about 24 to 36 inches thick and 
in contrasting sand and loamy sand. These soils are 
gently sloping to moderately sloping and are on benches 
and on uplands. Ihe native vegetation was trees. 


Tn a representative profile the surface layer is dark 
grayish-brown silt loam about 6 inches thick. The subsoil 
extends to a depth of about 49 inches. It is brown and 
vellowish-brown silt loam and silty clay loam in the upper 
part and grades to vellowish-brown loam and loamy sand. 
The substratum is yellowish-brown, loose fine sand, 

Tell soils have moderate permeability in the upper part 
of the profile and very rapid permeability in the lower 
part. They are low in content of organic matter and have 
moderate available water capacity. They are very low in 
available nitrogen and potassium and medium in avail- 
able phosphorus. They are acid where they have not 
been limed within the last 5 years. 

These soils are suited te row crops but are droughty in 
some years. 

Representative profile of Tell silt loam, 2 to 5 percent 
slopes, in a cultivated field, 360 feet west and 1,100 feet 
south of the northeast corner of NW14NE14 sec. 2, Т. 82 
N., R. 6 W.: 


Ap—0 to б Inches, dark grayish-brown (10ҮК 4/2) silt loam, 
light brownish gray (10YR 6/2) dry; cloddy, breaking to 
weak, fine, granular structure; friable; neutral; abrupt 


boundary. 

р1--6 to 12 Inches, brown (10YR 5/3) heavy silt loam; weak 
to moderate, fine, subangular blocky structure; frinble; 
neutral; gradual boundary, 

B21t—12 to 19 inches, yellowixh-brown (10YR 0/4) silty clay 
laam; brown (10YR 4/8) ped exteriors; moderate, me- 
dium, subangular blocky structure; frinble; thin diseon- 
tinuous clay films on peds; thin, discontinuous, lizht- 
gray (10YR 7/2, dry), grainy coatings on реда; slightly 
neld ; gradual boundary, 

B2zt—19 то 25 inches, yellowIsh-brown (10YR 5/4) Пише ну 
clay loam; dark yellowish-brown (10ҮН 4/4) ped ex- 
teriors; moderate, medium, prismatic structure breaking 
to moderate, medium, subangular blocky strueture; thin 
discontinuous clay films on реда: thin, discontinuous, 
licht gray (10YR 7/2, dry), grainy coatings on peds; 
slightly acid; gradual boundary. 

TRITBSt—25 to 32 Inches, yellowish-brown (10YR 5/4) loam; 
weak, coarse, prismatic structure breaking to weak, fine, 
subanzular blocky structure; friable; thin discontinuous 
clay films and Hght-gray (10YR 7/2, dry) grainy coatings 
on рей: medinm acid: gradunl boundary. 

ПІВ32--32 to 42 inches, rellowish.brown (10YR 5/4) loamy 
sand: weak, coaree, subangular blocky structure; very 
friable; slightly acid; clear boundary, 

11С--42 to 72 Inches, yellowIxli-brown (10YR 2/0) fine sand; 
single grain; loose: Ален bands of dark-brown to brown 
(7.5 хо sandy loam interspersed throughout horizon; 
neutra 


The solum ranges from about 24 to 45 inches in thickness 
and in places corresponds with the depth to loumy sund or 
sand, Depth to sandy material or contrasting textures ік 24 
to 40 inches, The Ap horizon із dark grayish-brown (10YR 
4/2) or brown (10YR 4/8). Where present, the A2 horizon 
has а value of 4 ог 5 and a chroma of ? or 3, and In eroded 
areas it is wholly incorporated into the Ap horizon in places, 
The D2 horizon has a hue of 10YR, a value of 4 or 5, and a 
chroma of З to 0, Tt Is heavy silt loam to medium silly clay 
loam. The ITBS horizon is similar to the B2 horizon in color, 
but it is loam, sandy loam, sandy clay loam, or loamy sand, 
The ПС horizon has a hue of 10YR or 7.5YR, a value of 4 
or 5, and а chroma of 8 to 8 It is sand or loamy sand. 
Reaction is medinm acid to very strongly acid in the most 
acid part of the solum, 

Tell воћа formed in material similar to that in which Atter- 
berry, sandy substratum, Fayette, Waukegan, and Whittier 
solls formed, They are underinin by sand at a depth of 2 to 8 
feet, and Fayette soils ате not underlain by sand. They have 
a thinner A horizon than Waukegan and Whittier solls, They 
have a browner B horizon and are better drained than Atter- 
berry solls, sandy substratum. 
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Tell silt loam, 2 to 5 percent slopes (3538). This soil 
js on stream benches and on uplands. It is commonly asso- 
ciated with Atterberry soils, sandy substratum; Fay- 
ette, Lamont, and Whittier soils; and more sloping Tell 
soils. The profile of this soil is the one described as repre- 
sentative for the series, Sand generally is at a depth of 
36 to 40 inches, 

Included with this soil in mapping are small areas of 
soils where sand is ut а depth of 24 to 36 inches. These 
areas are droughty during some years of normal rain 
unless rain is timely. Also included are small areas of 
nearly level soils that are not subject to erosion. 

This soil is suited to row crops if it is well managed. 
Tt is subject to erosion if it is cultivated. Capability unit 
Пе-1; woodland suitability group 3. 

Tell silt loam, 5 to 9 percent slopes, moderately 
eroded (353C2).—This soil is on convex side slopes on 
uplands and on stream benches. It is commonly associated 
with Atterberry soils, sandy substratum; Lamont and 
Whittier soils; and less sloping Tell soils. The profile of 
this soil is similar to the one described as representative 
of the series, except that erosion has removed part of the 
surface and subsurface layers. Tn cultivated areas the 
How layer is dark evayish brown and some of the original 

rown and dark yellowish-brown subsoil is mixed into it. 
This plow laver is low in content of organic matter and in 
fertility, It becomes cloddy if it is worked when wet. In 
places this soil guum during intense rains, resulting in 
inereased runoff and retarded plant growth. The depth to 
sand typically is about 20 inches, but there ате small areas 
where the depth to coarse-textured material is 24 inches. 

This soil is suited to row crops if it is well managed. It is 
droughty during some years of below-normal rainfall 
unless rain is timely. It is subject to further erosion if it 
is cultivated, Terrace cuts should be minimized to avoid 
exposing the sandy substratum. Capability unit. TITe-1; 
woodland suitability group 3. 


Tripoli Series 

The Tripoli series consists of poorly drained soils that 
formed in 18 to 24 inches of loamy material and underly- 
ing glacial till. In most places a layer of pebbles and 
stones is between the loamy material and the glacial till. 
These soils are nearly level and are on slightly concave 
upland flats or at the head of drainageways. The native 
vegetation was mixed prairie grasses and water-tolerant 
plants. 

Tn a representative profile the surface layer is black and 
very dark gray, gritty silty clay loam and light clay loain 
about 18 inches thick. The upper 9 inches of the subsoil 
is grayish-brown and dark gray, friable light clay loam. 
A bend of pebbles is at а depth of 22 inches, The lower 
pert of the subsoil is grayish-brown, gray, and light 
brownish-gray, firm loam that has yellowish-brown mot- 
tles. The substratum, at а depth of 44 inches, is light 
1 sandy clay loam and yellowish-brown, firm 
cam. 

Tripoli soils have high available water capacity. Perme- 
ability is moderate іп the upper part of the profile and 
moderately slow in the lower part. These soils are medium 
in available nitrogen and very low in available phos- 
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pem and potassium. ‘They are neutral to mildly alka- 
с. 
‘These soils are well suited to intensive use for row 
crops if they are drained. 
epresentative profile of Tripoli silty clay loam, in a 
cultivated field, 460 feet south and 100 feet west of the 
northeast corner of ХУ М ХМ, sec. 13, T. 85 N., R. 8 W.: 


Ap—0 to 5 inches, black (N 2/0) gritty silty clay loam; 
cloddy, hreakinz to moderate, fine, granular structure: 
friable; neutral; abrupt boundary 

412—8 to 14 inches, black (N 2/0) gritty silty Фау loam; 
weak, fine, subangular blocky structure breaking to weak, 
fine, granular structure; friable; neutral; clear bound- 


ary. 

A3g—14 to 15 inches, very dark gray (10YH 3/1) light cla 
loam; few, fine, distinct, very dark grayish-brown (2.5 
9/2) mottles: weak. medium, subangular blocky struc- 
ture breaking to weak, flne, granular structure; friable; 
neutral; elear boundary, 

Big—18 tu 22 inches, grayish brown (25Y 5/2) light clay 
loam; few, fine, distinct, yellowish-brown (10YR 5/0) 
mottles; weak, medinm, sulangular blocky structure: 
frinble ; neutral; clear boundary. 

IIBZIg-—22 to 27 inches, dark gray (5Y 4/1) und grayish- 
brown (2.5Y 5/2) lisht clay loam: few. fine to medium, 
distinet, yellowish-brown (10ҮН 5/6) mottles: weak, mo- 
dion, subangnlor blocky structure; friable; band ої peb 
bles nt a depth of 22 to 22 inches; neutral; gradual 
boundary, 

ID to 38 inches, graylsl-brown (25Y 0/2) and gray 
(АУ 5/1) heavy loam: common, medium, distinct, yel- 
lowish-brown (10YK 5/6) mottles; wenk, medium, pris- 
matic structure breaking to weak, medium, subangular 
blocky structure; firm; neutral: gradual boundary, 

TIBS1—&S to 44 Inches, light brownish-zray (2.5Y 6/2) heavy 
loam; many, medium, distinct, yellowish-brown (10YR 
5/6) шошев; weak, coarse, prismatic structure breaking 
to weak, medium, prismatic structure; firm: lieht-ruy 
(10ҮК 7/1) кита lens on horizontal cleavage planes; 
neutral; gradual mex s 

ICI 41 to 59 inches, light brownish-gray (2.5Y 6/2) sandy 
clay loam : many, medium, distinct, yellowlsh-brown (LOYR 
5/6) mottles; massive; fow vertical cleavage planes: 
firm ; neutral ; gradual boundary. 

11C2—59 to 61 inches, yellowish-brown (10YR 2/0) henvy 
loam; massive; fon; moderately alkaline, 


The salum ranges from abont 40 to 50 inches in thickness. 
The loumy material is 18 to 24 inches thick over the under - 
lying glacial till, The A horizon is black (N 2/0 or 10YR 2/1) 
in the upper part and very dark gray (10YR 8/1 or SY 3/1) 
in the lower part. The A horizon is 15 to 22 inches thiek and 
ranges from silty clay loam that ig hich in content of sand 
to ПЕЊЕ and medium clay loam. The ITB2 horizon has а hne 
of 2.5Y or SY, a value of 4 to 6, and a chroma of 1 or 2, 
bnt mottles are higher in chroma. The ИВ and ПС horizons 
are commonly heavy lonm but range to light clay loam and 
sandy clay loam. Carbonates are typically at a depth of less 
than 60 Inches, Reaction is neutral to slightly acid in the 
А horizon and neutral to mildly alkaline in the E horizon, 

Tripoli soils formed in material similar to that in which 
Kenyon, Readlyn, and Oran soils formed, and they are asso 
ciated with Clyde and Floyd soils. They are more poorly 
drained and have a гтпует B horizon than Floyd, Kenyon, 
Oran, and Readlyn soils, They are shallower to glacial till 
and to carbonates than Clyde soils, 


Tripoli silty clay loam (0 to 2 percent slopes) (398). 
This soil is on slightly concave upland flats and at the 
end of upland dramageways. It commonly adjoins Ken- 
уоп, Oran, and Readlyn soils. Clyde and Floyd soils 
typically are below Tripoli soils in the drainageways. 

This soil is well suited to intensive use for corn and 
soybeans. It generally has good tilth but puddles if it is 
worked when wet. Wet ness is the major limitation, and 
production generally is not very good unless tile drainage 
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erally are available. 


is used. Suitable drainage outlets 
suitability group 9. 


Capability unit IIw-1; woodlan 
Walford Series 


The Walford series consists of poorly drained soils that 
formed in loess more than 40 inches thick. The soils are 
in flat or depressional areas on uplands or on stream 
benches. Native vegetation was pruirie grasses and trees. 

In a representative profile the pus layer is very dark 
gray silt als about T inches thick. The subsurface layer, 
to a depth of about 20 inches, is dark grayish-brown and 
grayish-brown, friable silt loam. Tt is platy and is lighter 
colored when dry. The subsoil, to a depth of 65 inches, is 
grayish-brown, friable heavy silt loam in the upper 6 
inches and grayish-brown, light brownish-gray, and yel- 
lowish-hrown, firm silty clay loam in the lower part. It 
has yellowish-brown and strong-brown mottles. 

Walford soils have slow permeability and high avail. 
able water capacity. They are low in available nitrogen 
end phosphorus and very low in available potassium. 
These soils are acid where they have not been limed within 
the last 5 years. 

These soils are suited to row crops if they are artifi- 
cially drained. In places the areas are ponded because of 
runoff received from adjacent soils, Tile and surface 
drains can be used to remove excess water. 

Representative profile of Walford silt loam, benches, in 
а cultivated field, 485 feet west and 150 feet north of the 
southeast corner of NW14SW!14 sec. 26, Т. 82 N., R. 5 W.: 


Ap 9 to 7 inches, very dark gray (10%К 3/1) silt loam, 
dark grayish brown (10YR 4/2) dry: cloddy, breaking to 
weak, fne, granular structure; friable; slightly acid; 
сісағ boundary. 

421—7 to 13 inches, dark grayish brown (10YR 4/2) silt 
loam; weak, medium, platy structure breaking to weak, 
fine, pranular чігиеіпте: friable: medium пеш; clear 
boundary, 

A22 13 to 20 inches, dark grayish brown (10YK 4/2) and 
grayish-brown (25 5/2) silt loam; НЕВЕ gray (10ҮН 
7/2) dry; few, fine, faint, yellowish-brown (10YR 2/4) 
motties; weak, thin, platy structure: friable; few dark- 
brown oxide eoneretions; medium acid: clear boundary. 

D21t—20 to 26 inches, grayish-brown (2,5Y 5/2) heavy silt 
loam: common, fine, distinct, yellowish-brown (10YR 
5/4) mottles; weak, fine, subangular blocky structure: 
friable; discontinuous very dark gray (10YK 3/1) elay 
films; common very dark brown (10ҮП 2/2) oxide conere- 
tions; medium acid; clear boundary. 

B22(—26 ro 32 inches, srayish-brown (25Y 6/2) light silty 
“йау loam; many, fine, distinct, strong braun (7.5YR 
5/6) mottlex; weak, coarse, prismatic structure breaking 
to moderate, fine, subanzular blocky structure: firm: con- 
tinnons black (IOYR 2/1) clay films: common black (10YR 
2/1) oxide concretions; medium acid; gradual bound 


ary. 

D23:1—22 to 58 inches, grayisi-brown (2ЛҮ 2/2) medium 
silty єму boum; common, fine, distinct, yellowish-brown 
ПОУК 5/6) mottles: weak, coarse, prismatic structure; 
firm: continuons Малек (10YR 2/1) oxide concretions; 
Slightly acid ; gradual boundary. 

alt to 65 Inches, mottled light brownish- gray (25Y 
6/2) and rellowish-brown (10ҮК 5/6) light silty clay 
lonm: weak. conrse, prismatic structure: firm: discon- 
tinuous black (10YR 2/1) clay filins on peds and in root 
channels: кау neid, 


‘The solum ranges from 50 to 70 inches in thickness, The 
Al or Ap horizon is very dark gray (10YR 3/1) or very dark 
grayish brown (10YR 3/2), It is O to 10 inches thick. The 
A2 horizon has a hue of 10YR or 2.5Y, n value of 4 to 6, and 
а chroma of 1 or 2. It ranges from S to 14 inches іп thick- 
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ness, Тһе B2t horizon has a hue of 10Y or 2.5Y, a value of 
4 to б, and a chroma of 1 or 2, but mottles are higher іп 
chroma, Clay content of the Bt horizon ranges from 92 to 38 
percent, but the weighted clay average is leas than 35 percent. 
Reaction is medium аси to strongly acid in the most acid 
part of the В horizon. 

Walford soils formed in material similar to that in which 
Atterberry, Garwin, Muscatine, and Tumm soils formed, They 
have a thicker, more prominent A? horizon than Atterberry 
soils and are more poorly drained than Atterberry, Muscatine, 
and Tama soils. They have n thinner, lighter colored A hori- 
zon than Garwin soils. 

Walford silt loam (0 to 2 percent slopes) (140).—'This 
soil is in depressional areas on uplands. т is adjacent to 
Atterberrv. Downs, and "Гата soils. 

Included with this soil in mapping are arcas of soils 
where the surface layer is thicker and darker colored than 
that. of this soil, and the upper part of the subsoil is 
derker colored and more clayey than that of this soil. 
Also included are small areas of soils where glacial till is 
at a depth of about 26 inches. Some of these areas have a 
thinner, lighter colored surface layer than this soil, and 
they contain more clay in the subsoil. Some areas of soils 
that have 6 to 20 inches of light-colored overwash are 
also included. 

Tf drained, this soil is suited to intensive use for row 
crops. Some areas аге ponded for short. periods, and in 
коше years crops are destroyed. Drainage by tile or open 
ditches is needed. Most areas of this soil are small and 
are farmed along with the surrounding soils. Capability 
unit IIw-2; woodland suitability group 9. 

Walford silt loam, benches (0 to 2 percent slopes) 
(T160).—This soil is in flat or depressional areas өп loess- 
covered benches along major streams. It is adjacent. to 
Atterberry, ‘Tama, and Waukegan soils on benches. The 
profile of this soil із the one deseribed as representative 
for the series. 

Included with this soil in mapping are areas of soils 
where the surface Jayer is thicker and darker colored 
than thut of this soil and the upper part of the subsoil is 
darker colored and more clayey than that of this soil. 
Also included are areas of soils where coarse-textured 
material is at a depth of 48 to 72 inches, areas of soils 
where sandy material is as shallow as 40 inches, and areas 
of soils that have 6 Lo 20 inches of light-colored overwash. 

Tf this soil is drained, it can be used frequently for row 
crops. Because it is in low areas, it receives runoff from 
surrounding soils, and some areas are ponded for short 
periods. Drainage by tile or open ditches is needed. Fieid 
operations commonly are delayed because of wetness. 
Most areas of this soil are small and are farmed along 
with surrounding soils, Capability unit TTw-2; woodland 
snitability group 9. 


Wapsie Series 


The Wapsie series consists of well-drained soils that 
formed іп 24 to 22 ілсһея of loamy material underlain by 
coarse sand and gravel. These soils are nearly level to 
gently sloping and are on stream benches and on uplands. 
The native vegetation was mixed prairic grasses and trees. 

In a representative profile the surface layer is very dark 
brown, friable loam about. 8 inches thick. The subsurfoca 
layer is dark grayish-brown, friable loam about 3 inches 
thick. The subsoil is brown to dark yellowish-brown, fri- 
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able loam and sandy loam. The substratum, at a depth of 
28 inches, is yellowish-brown fine and medium sand con- 
taining thin strata of strong-brown loamy fine sand. 

Wapsie soils are moderately permeable in the upper 
part of the profile and very rapidly permeable in the 
coarse-textured substratum. They have low to moderate 
available water capacity. They are low in available nitro- 
gen and phosphorus and very low in available potassium, 
These soils are acid where they have not been limed 
within the last 6 years. 

These soils are well suited to row crops, but they are 
droughty in years of average or below-average rain. 

Representative profile of Wapsie loam, 2 to 5 percent 
slopes, in a permanent pasture, 545 feet north and 325 
feet west of the southeast corner of ХЕМЯТУ М, sec. 20, Т. 
81 N., R. 6 W.: 


А1-0 to S inches, very dark brown (10 R 2/2) loam, grayish 
brown (10YK 5/2) dry; weak, subangular blocky struc- 
ture; friable; medinm acid; clear boundary, 

A2—S to 11 Inches, dark grayish-brown (10YR 4/2) loam, 
light brownish gray (10YR 6/2) dry; weak, medium, 
platy structure breaking to weak, fine, subangular blocky 
structure; friable; nearly continuous, * (лох 
1/2, dry), gminy coatings; medium acid; clear bound- 


ary. 

В1 11 to 1% inches, brown (10YR 4/3) loam, weak, fine, 
subanzular blocky structure: friable; nearly continuous, 
light-gray (10УК 7/2, dry), grainy coatings; medium 
acid: zridun boundary. 

B2t—15 to 23 inches, dark yellowisn-brown (10YR 4/4) lonm; 
weak, medium, subanzular blocky structure; friable; 
thin, diseontinnous, dark yellowish-brown (10YR 3/4) 
clay films: discontinuons, Ught-gray (10YR 7/2, dry), 
gminy coatings; medium acid; gradual boundary. 

0311—23 to 25 inches, dark yellowish brown (10YR 41/1) 
sandy loam, weak, coarse, subangular blocky structure; 
few, discontinuous, dark yellowish-brown (10ҮН 3/4) 
clay films; strongly acid; clear boundary. 

ПІСІ-98 to 40 inches, yellowish-brown (10YR 5/4) fine and 
medium sand; very weak. coarse, subangular blocky 
structure breaking to single стани: very friable; 
etrongly necid; gradual boundary, 

TIC2—40 to 60 inches, yellowish-brown (10YR 5/6) fine nnd 
medium sand; very weak, coarse, subangular blocky 
structure breaking to single grained; very friable; а 
strong brown band of loamy fine sand is at a depth of 
52 to 56 Inches; strongly acid. 


The solum typically ranges from 24 to 40 Inches in thick- 
ness, and іп places this thickness corresponds with the depth 
to contrasting texture of loamy sand or sand. Depth to these 
materinis ranges from 24 to 32 inches, The Al or Ap horizon 
is very dark brown (10ҮК 2/2), very dark gray (10YR 3/1), 
or very dark grayish brown (10YR 3/2). ТЕ Is 6 to 10 Inches 
thick. The АЗ horizon has а hue of 10YR, a value of 4 or 5, 
amd a chroma of 2 or 3. The A2 horizon із wholly incorporated 
into the Ap horizon іп some eroded or cultivated areas, The А 
horizon is loam or slit loam that fs high in content of sand, 
The BZ horizon has a hue of 10Y H, à value of 4 or 5, and а 
chroma of 3 to 5, The В horizon із loam or light sandy clay 
loam that grades to sandy loam or loamy sand in the lower 
part. Clay content of the R horizon ranges from nbout 15 to 
20 percent, The € horizon has a hue of 10YR ог 7.5YR, a 
value of 5 or 6, and a chroma of 4 to 8, The С horizon із 
loamy sand or sand that contains some gravel in places. 
Тиме он ts medium пей to strongly ucid in the most acid 
part of the solum. 

Waspie soils formed in materinl similar to that in which 
Hayfield. Sattre, Saude, and Waukee soils formed. They are 
shallower to sand and gravel than Sattre and Wankee 50118. 
They are browner in the upper part of the B horizon and 
are better drained than Hayfield soils. 


Wapsie loam, 0 to 2 percent slopes (777A).—This soil 
ік on stream benches or in outwash areas on uplands, It 
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is commonly associated with Hayfield and Sattre soils. 
This soil hus a profile similar to the one described аз 
representative for the series, but loamy textured material 
generally is about 30 inches thick. 

Included with this soil in mapping are small areas of 
soils where depth to coarse-textured material is less than 
94 inches. Also included are a few areas of soils where 
the surface layer is thinner, lighter colored, and lower 
in content of organic matter than that of this Wapsie soil. 

This soil is suited to row crops, but it is droughty in 
most years unless rain is above average or timely. Capabil- 
ity unit IIs-1; woodland suitability group 2. T 

Wapsie loam, 2 to 5 percent slopes (7778).— This soil 
is on stream benches or in outwush areas оп uplands. Tt 
is commonly associated with less sloping Wapsie soils and 
with Паубеја, Sattre, and Waukee soils. The profile of 
this soil is the one described as representative for the 
series, 

Tneluded with this soil in mapping are п few areas of 
soils that formed under timber. These areas are lower in 
content. of organic matter than this Wapsie soil. Also 
included are some areas of steeper soils that are more 
susceptible to erosion. 

This soil is suited to rew crops, but it is droughty in 
most years unless rain is above normal or timely. Capabil- 
ity unit Ile-2; woodland suitability group 3. 


Waubeek Series 


‘The Waubeek series consists of moderately well drained 
and well drained soils thut formed in 24 to 40 inches of 
loess and underlying glacial till. These soils are gently 
sloping to moderately sloping and are in convex areas on 
пріо. The native vegetation was trees and prairie 
grasses. 

In a representative profile the surface layer is very dark 
grayish-brown silt loam about 7 inches thick, The subsur- 
Гасе щуег із durk grayish-brown silt loam about 3 inches 
thick. The snbsoil is dark yellowish-brown and yellowish- 
brown silty clay loam to а depth of about 26 inches. The 
lower 32 inches is vellowish-brown, mottled, firm sandy 
clay loam and heavy loam. The substratum, at a depth of 
58 inches, is vellowish-brown, mottled, firm heavy loam 
that is mildly alkaline. 

Waubeek soils have high available water capacity. They 
have moderate permeability in the upper part of the 
profile and moderately slow e in the lower 
part. They are low іп available nitrogen and phosphorus 
and very low in available potassium. They are acid where 
they have not been limed within the last 5 years. 

hesa soils are well snited to row crops. 

Representative profile of Waubeek silt loam, 2 to 5 per- 
cent slopes, in a cultivated field, 150 feet east and 600 
fect north of the southwest corner ої ХУД МЕЦ, sec. 10, 
T. 83 N., R.5 W.: 

Ap--0 to 7 inches, very dark graylsh-lrown (10 R 3/2) slit 
loam, grayish brown (10Ү 5/2) dry; cloddy, breaking to 
Vk DN. granular structure; frinble; neutral; abrupt 
нпимілтгу. 

А9--7 to 10 inches, dark grayish-brown (10ҮН 4/2) allt 
loam, light brownish gray (10YR 6/2) dry; weak, thin 
to medium, platy structure to weak, fine, subangular 
blocky structure; friable; neutral abrupt boundary. 

P1t—10 to И inches, dark yellowish-brown (10YR 4/4) Миті 
silty clay loam; brown (10YR 4/3) ped exteriors; mod- 
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erate, fine, subangular blocky structure; friable; few, 
thin, discontinuous, dark-brown to brown (7.5YR 4/4) 
clay Alums on peds; few, thin, discontinuous, light-zray 
(10ҮҚ 7/2, dry) contings on peds; slightly acid; gradual 


boundary. 

D21t—17 to 22 inches, yellowish brown (10YK 5/6) medium 
silty clay loam; dark yellowish-brown (10YN 4/4) ped 
exteriors; thin, discontinnous, dark-brown to brown 
(Т.5ҮК 4/4) clay films on pods; thin, discontinuons, light- 
gray (10YR 7/2, dry) coatings on peds; strongly acid; 
gradual boundary, 

П22/-22 to 20 ішіне, yellowisl-brown (10YR 5/4) light 
silty clay loam: dark yellowish-brown (10YK 4/4) ped 
exteriors; moderate, line to medium, subangular blocky 
structure: friable: thin, discontinuous, dark-brown to 
brown (75YR 4/4) clay films on pels; thin, discontinu- 
ous, Ughit-gray (IOYR 7/2, dry), grainy coatings on рейх; 
few brown (7.5YR 5/4) oxide concretions; strongly acid; 
clear boundary. 

I1B23L—20 to 35 inches, yellowish-brown (10YR 5/4) sandy 
clay loam; few, flne, distinct, strong-brown (7.5YR 0/8) 
nnd light orewnishgray (10ҮН 6/2) тоше«; weak, 
course, prismatic structure breaking to weak, medium, 
subangular blocky structure; firm discontinuous band of 
pobbles at a depth of 26 to 27 inches; dark-brown (TAYR 
3/2) elay films оп peds; thin, discontinuous, light-gray 
ҮЗӨҮ 7/2, dry) continga on peds; numerous dark-brown 
oxide concretions; strongly acid; gradual boundary. 

1831—35 to SS Inches, yellowIsh-brown (10YR 5/4) heavy 
loam ; common, medium, faint, light brownislh-gray ПОУК 
6/2) mottles; weak, coarse, prismatic structure; firm; 
discontinuous dark-brown (7.5YR 3/2) clay filis on 
pads; many dark-brown oxide concretions: slightly ach: 
gradual boundary. 


ПС 58 to 72 Inches, yellowish brown (10YR 5/4) heavy 
loam: common, medium, distinct, light brownish-gray 


(10YR 6/2) motlles; massive; firm; few 
oxide coneretions ; mildly alkaline. 


The solum typleally is more than 50 inches thick, but it 
ranges from 42 to about 60 inches in thickness, The loess 
commonly is 24 to 40 Inches hick, but Й ranges from 20 to 
40 inches іп thickness, The Al or Ap horizon is very dark 
brown (10ҮҚ 2/2), very dark grayish brown (10YR 3/2), or 
very dark gray (10YR 3/1). It is 6 to 10 inches thick. The 
АЗ horizon is dark grayish brown (10YR 4/2) or brown 
(10YR 4/2 or 5/3). In some cultivated or eroded areas, the 
АЗ horizon is wholly incorporated into the Ap horizon. The 
upper part of the B horizon ranges from light to medium 
silty clay loam, И has a hue of 10УК, а value of 4 ог f, and 
n chroma of 3 to 6 The lower part of the Б horizon has a 
hue of ЛОУК or tn, а value of 4 or 5, and а chroma of 
4 to 8, and it has few to common, low-chroma mottles, The 
lower part of the В horizon ranges from loam or sandy clay 
lim to light clay loam, Lenses of sandy loam or loamy sand 
as much пе 10 inches thick are between the loess and the 
glnelal till in places, Reaction ia medium acid to strongly 
acid іп the most acid part of the solum. 

Waubeek solls formed n material similar to that in which 
Dinsdale, Franklin, Kiinger, and Maxfield soils formed, and 
they are associated with Bassett soils. They have a thinner 
dark horizon than Dinsdale, Klinger, and Maxfield soils. They 
have а browner В horizon and are better drained than Frank- 
lin, Klinger, and Maxfield solls, They contain lees sand and 
more silt In the upper part of the solum than Bassett soils, 


Waubeek silt loam, 2 to 5 percent slopes [771 有 .一 
This soil is in convex areas on uplands. It is commonly 
associated with Franklin soils and more sloping Waubeck 
soils. The profile of this soil is the one described as repre- 
sentative for the series. 

Included with this soil in mapping are small areas of 
soils where the surface layer contains more sand than that 
of this Waubeek soil. 

This soil is well suited to row crops, but it is subject to 
erosion. Terrace cuts should be minimized to avoid expos- 
ing the glacial subsoil that is lower in fertility. Capabil- 
ity unit Пе-1; woodland suitability group 4. 

518-705 —76— 5 


dark-brown 


Waubeek silt loam, 5 to 9 percent slopes, moderately 
eroded (771C2).—This soil is on convex ridges on uplands, 
It is associated with Bassett, soils and less sloping Wan- 
һеек soils, This soil has a profile similar to the one de- 
scribed as representative for the series, but the surface 
Іһуег is browner, all the material in the subsurface layer 
and some of the material in the subsoil are incorporated 
into the plow layer. This soil is lower in content of 
organic matter than uneroded Waubeek soils. 

his soil is wow well suited to row crops, but. if 
it is cultivated, it is subject to further erosion, Terrace 
cuts should be minimized to avoid exposing the glacial 
subsoil that is lower in fertility. Capability unit Ше-1; 
woodland suitability group 4. 


Waukee Series 


The Waukee series consists of well-drained soils that 
formed in loamy alluvium and ure underlain by sand or 
ысы at a depth of 32 to 40 inches. These soils are nearly 
evel to moderately sloping on stream benches and on 
uplands. Ihe native vegetation was prairie grasses. 

In a representative profile the surface layer is very 
dark brown and black loam about 23 inches thick. The 
subsoil is brown loam to loamy sand in the upper 8 inches 
und dark yellowish-brown fine sandy Јоши in the next 
17 inches. The substratum, at a depth of 48 inches, is 
brown sand that contains some gravel. 

Waukee soils have moderate permeability in the medi- 
um-textured materia] and rapid to very rapid permeabil- 
ity in the coarser textured. material. They have moderate 
available water capacity. These soils are low to medium 
in available nitrogen, low in available phosphorus, and 
very low 1n available potassium. They are acid where they 
have not been limed within the last 5 years. 

These soils are suited to row crops, but they tend to be 
somewhat droughty during years of below-normal rain. 

Representative profile of Waukee loam, 0 to 2 percent 
slopes, in a eultivated field, 860 feet east and 80 feet north 
of the southwest corner of SW14NW1/4 sec. 16, Т. 81 N., 
R. S W.: 

Ap--6 to б Inches, very dark brown (10 R 2/2) loam; cloddy, 
breaking to weak, fine, granular structure; friable; 
slightly acid ; abrupt boundary, 

A12—4 to 13 inches, black (10YH 2/1) loam; moderate, fine, 
granular structure; friable; slightly acid; gradual bound* 


ary. 

Als 15 to 18 inches, very dark brown (101 R 2/2) loam; 
weak, very fine, subangular blocky structure; friable; 
slightly acid; gradual boundary. 

АЗ—18 to 23 inches, very dark brown (10YR 2/2) loam; 
weak, medium, subangulur blocky structure; friable; 
slightly acid; gradual boundary. 

21-23 to 31 inches, brown (10YR 4/3) loam; dark-brown 
(10ҮК 3/3) ped exteriors; weak, medium, subangular 
blocky structure; friable; slightly acid; graduni bound- 


arv, 

mos —81 to 88 inches, dark yellowish-brown (10YR 4/4) heavy 
fine sandy loam: weak, coarse, subangular blocky strie- 
ture; friable; medium acid; gradual boundary, 

13—38 to 48 inches, dark yellowish brown (10YR 4/4) loamy 
sand; weak, coarse, subanzular blocky structure; very 
friable; slightly neid; gradual boundary, 

C48 to 55 inches, brown (10YR 5/3) medium sand that 
contains some gravel; single grain; loose; slightly acid. 

Thickness of the solum in places corresponds to the depth 
to conrse loamy sund or gravelly sind, Depth to sandy and 
gravelly material typically 18 52 to 40 inches. The Al or Ар 
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horizon ік black (10YR 2/1) or very dark brown (10YR 2/2). 
It is loam or silt loam that is high in content of sand. The 
A horizon ranges from 13 to 23 inches in thickness, The В2 
horizon has a hue of 10YR, a value of 4 ог 5, and a chroma 
of 3 to 6. The B2 horizon is loam, sandy Gay loam, or heavy 
sandy loam. Clay content of the B2 horizon ranges from about 
IS to 24 percent, The € horizon is coarse loamy вати, gravelly 
sand, or medium sind. Gravel content is about 10 to 20 
percent, but іп places H ranges to ах much as 20 to 50 
percent, Resetion bs medium acid to strongly acid in the most 
neld part of the sonum, 

The Wankee soils formed in material similar to that in 
which Lawler, Marshan, Satire. Saude, and Wapsie solls 
formed. They are deeper to coarsetextored material than 
Saude and Wantio soils and they have a thicker, darker 
eolored A horizon than Sattre and Wapsie soils, Wankee 
soils have а browner DB horizon and are better drained than 
Lawler and Marshan solls. 

Waukee loam, 0 to 2 percent slopes (178A).— This soil 
is on stream benches and in outwash areas. It is commonly 
associated with Lawler and Saude soils and more sloping 
Waukee soils. The profile of this soil is the one deseribed 
as representative for the series. | 

Included with this soil in mapping аге а few areas of 
soils where depth to coarse-textured material is less than 
32 inches and a few areas where depth is more than 10 
inches. Also included are small areas of sand and gravel 
outerops that ате deoughty and less productive than this 
Waukee soil. These areas are indicated on the soil map 
by special symbols, 

This soil is well euited to intensive use for row crops. 

Tt is easily tilled, and runoff is slow. It is somewhat 
dronghty during some years of below-normal rain. Cap- 
ability unit 1-1; woodland suitability group 3. 
‚ Waukee loam, 2 to 5 percent slopes (/788).—This soil 
is on stream benches and in outwash areas, It is commonly 
associated with Lawler and Saude soils and more sloping 
Waukee soils, This soil has a profile similar to the one 
described as representative for the series, but the surface 
layer is not so thick. 

Included with this soil in mapping are areas of soils 
where the surface layer contains more silt than that of 
this Waukee soil. Also included are a few areas where 
depth to sandy or gravelly material is less than 32 inches 
or more than 40 inches. Small ereas of sand and gravel 
outcrops that are droughty and less productive than this 
Waukee soil are included. These areas are indicated on 
the soil map by special spot symbols, 

‘This soil is well suited to row crops when it is properly 
managed, It is subject to slight erosion if it is cultivated, 
This soil is somewhat droughty during some years of 
below-normal rain. Capability unit IIe-1; woodland snit- 
ability group 3. 

Waukee loam, uplands, 0 to 2 percent slopes (578A).— 
The largest areas of this soil are on the divide between 
the Cedar and Wapsipinicon Rivers. The areas are orient- 
ed from northwest to southeast. This soil is associated 
with Aredale, Dickinson. and Kenyon soils. This soil 
typically lacks gravel in the substratum. Depth to glacial 
till ranges from 8 feet to more than 20 feet. 

Wells in this soil are drilled deep to tap underground 
water in the glacial till. These wells are less likely to be 
polluted by septic-tank effluent than are wells in Waukee 
soils on stream benches, which are shallower. The hazard 
of stream pollution from septic-tank filter fields con- 


structed on this Waukee soil is less than the hazard on 
Waukee soils on stream benches, 

This soil is well suited to intensive use for row crops. 
It is easily tilled, and little or no runoff occurs. It is 
somewhat droughty during years of below-normal rain. 
Capability unit I-1: woodland suitability group 3. 

aukee loam, uplands, 2 to 5 percent slopes (5/88). 
This soil is on uplands, It is commonly associated with 
Dickinson, Kenyon, and Sparta soils. This soil has n pro- 
file similar to the one described as representative for the 
series, but it is free of gravel in the lower part of the 
profile, Depth to glacial till ranges from 8 to more than 
20 feet. 

Wells in this soil are drilled deep to tap underground 
water in the glacial till below bedrock. These wells are 
less likely to be polluted by septic-tank effluent. than are 
the wells in Waukee soils on stream benches, which ire 
shallower. The hazard of stream pollution from septie- 
tank filter fields constructed on this soil is less than the 
hazard on Waukee soils on benches. 

This soil is well suited to row crops if it is properly 
managed, Tt is subject to slight erosion if it is еа, 
This soil is somewhat droughty during years of below- 
normal rain. Capability unit Пе 1: woodland suitability 
group 3. 

Waukee loam, uplands, 5 to 9 percent slopes (578C),— 
This soil is on uplands. It is commonly associated with 
Dickinson, Kenyon, and Sparta soils. This soil has a 
profile similar to the one described as representative for 
the series, but it is free of gravel in the lower part of the 
profile. Depth to glacial till ranges from 8 feet to more 
than 20 feet. 

Included with this soil in mapping are small areas of 
moderately eroded soils that are lower in content of 
organic matter and in available nitrogen than this Wau- 
cee soil. 

Wells in this soil are drilled deep to tap underground 
water. ‘These wells will less likely be polluted by septic- 
tank effluent than wells in Waukee soils on stream benches, 
which are shallower, The hazard of stream pollution from 
septic-tank filter fields constructed on this soil is less than 
the hazard on Waukee soils on benches. 

This soil is suited to row crops if it is properly man- 
aged. It is subject to erosion if it is cultivated. ТЕ їз some- 
what droughty during years of below-normal rain. Cap- 
ability unit ITIe-1: woodland suitability group 3. 


Waukegan Series 


The Waukegan series consists of dark-colored, well- 
drained soils that. formed in 30 to 40 inches of silty mate- 
rial and underlying sandy material, These soils are nearly 
level to moderately sloping and are on stream benches 
and on uplands, The native vegetation was mixed prairie 


In a representative profile the surface layer is very dark 
brown silt loam abont 8 inches thick. The subsurface layer 
is very dark grayish-brown, friable light silty clay loam 
about 5 inches thick. The upper 14 inches of the subsoil 
is brown silty clay loam. The lower part of the subsoil is 
brown loam that grades to dark yellowish-brown sandy 
loam and yellowish-brown loamy sand. The substratum, 
at a depth of 48 inches, is yellowish-brown loamy sand. 
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Waukegan soils have moderate permeability in the 
upper part. of the profile and rapid permeability in the 
lower part. They have moderate available water capacity. 
‘These soils are moderately high in content of organic 
matter, have good tilth, and are easy to work. They are 
acid where they have not been limed within the last 5 
years. They are low to medium in available nitrogen, low 
in available phosphorus, and very low in available potas- 
sium, 

‘These soils are suited to row crops. 

Representative profile of Waukegan silt loam, 2 to 5 
percent. slopes, in a cultivated field, 350 feet west and 170 
feet south of the northeast corner ої WIS WII sec. 17, 
T. 84 N., R. 8 W.: 


AD 一 0 to $ inches, very dark brown (10ҮҢ 2/2) silt loam; 
weak, fine, granular structure; friable; neutral; clear 
boundary. 

АЗ S to 13 inches, very dark grayish-brown (10YR 3/2) 
light silty clay loam; weak, fine, subangular blocky 
structure; friable: slightly acid; elear boundary, 

B21 13 to 15 inches, brown (10ҮҢ 4/3) silty clay loam; 

moderate, fne, subangular blocky structure; friable; 

medium acid ; clear boundary. 

18 to 27 inehes, brown (10YR 4/3) silty Фау loam; 
weak, medium, subangular blocky structure; friable; 
few, thin, discontinuous clay films; few, thin, diseon- 
tinuous, light brownish gray (10ҮК 6/2, dry), grainy 

coatings; strongly acid; gradual boundary. 

IIB230—27 to 82 Inches, brown (10YR 4/3) loam; weak, 
medium, subangular blocky structure; friable; few, thin, 
discontinuous clay filma; strongly acid; clear boundary. 

1831--32 to 36 inches, dark yellowish-brown (10YR 4/4) 
sandy lonm: wenk, eonrse, subangular blocky structure; 
very friable; strongly acid; clear boundary. 

IIB32 36 to 45 inches, yellowish-brown (10YR 5/4) loamy 
sand; very weak, coarse, aubangular blocky structure; 
loose; 1-inch dark-brown (10YR 3/3) bands of clay and 
iron at a depth of 49 to 41 inches and 46 to 47 Inches; 
medium acid; gradual boundary, 

ПС--48 to 00 inches, yellowlsh-brown (10YR 5/4) loamy sand ; 
single grain: loose: 1-іпеһ dark-brown (10YR 3/3) band 
of clay and iron at a depth of 5? to 53 inches; medium 
neid. 

The solum ranges from 40 Inches to about 60 inches іп 
thickness, and depth to contrasting textures ranges from 
about 30 to 40 inches. The A1 or Ap horizon typically Is black 
(10YR 2/1) or very dark brown (10YR 2/2), and the A3 
horlzon is very dark brown (10YR 2/2) or very dark graylsh 
brown (10YK 2/2). Thé A horizon from 10 to 17 
inches in thickness. The D2 horixon typically has a hue of 
1OYR, a value of 4 to 6, and а chroma of 3 to 6. The upper 
part of the В horizon formed in locas and typically is silty 
сілу loam but ranges to silt loam, The € horizon has a hue 
of I0YH, a value of 4 or 5, and a chroma of З to 0. It 
generally is stratified loamy sand but in places it is sand. 
Reaction 18 medium acid to strongly acid in the most acid 
part of the solum. 

Waukegan solls formed in material similar to that In which 
Tell and Wankee soils formed, and they are associated with 
Richwood and Waukee soils They have а thicker, darker 
colored A horizon than Tell and Whittier soils. They contain 
less sand in the upper part of the solum than Waukee soils, 
aml they are shallower to sand than Richwood solls. 


Waukegan silt loam, 0 to 2 percent slopes (350A).— 
This soil is on stream benches and on uplands, It is com- 
monly associated with Dickinson, Richwood, Waukee, and 
Whittier soils on stream benches and with Dinsdale and 
Tama soils on uplands. This soil has a profile similar to 
the one described as representative for the series, except 
that the surface layer is darker colored and thicker. 
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Included with this soil in mapping are а few areas of 
soils that contain sund at a depth as shallow as 24 inches. 
These soils are more dronghty than this Waukegan soil. 

This soil is well suited to intensive use for corn and 
soybeans. Capability unit I-1; woodland suitability 
group 3. 

Waukegan sill loam, 2 to 5 percent slopes (3508).— 
This soil is on stream benches and on uplands. It is asso- 
ciated with Dickinson, Waukee, and Whittier soils on 
stream benches, and with Dinsdale and Tama soils on 
uplands. Depth to sand is generally more than 30 inches, 
but it is as shallow аз 24 inches in cultivated, eroded areas, 

This soil is well suited to row crops if it is well man- 
aged. It is subject to erosion if it is cultivated, Capability 
unit Пе-1; woodland suitability group 3. 

Waukegan silt loam, 5 to 9 percent slopes (350C).— 
This soil is on stream benches and on uplands, It is com- 
monly associated on benches with less sloping Waukegan 
soils and Waukee soils. Оп uplands it is commonly on 
side slopes below Dinsdale and ‘Tama soils. This soil has я 
profile similar to the one described as representative for 
the series, but the surface layer is thinner and depth to 
loamy sand is generally about 30 inches, 

Included with this soil in mapping are small areas of 
moderately eroded soils that have a thinner surface layer 
= a lower content of organic matter than this Waukegan 
soil. 

. This soil is suited to row crops if it is managed well. It 
ік subject to erosion if it is cultivated. Capability unit 
IHe-1; woodland suitability group 3. 


Whalan Series 


The Whalan series consiste of well-drained soils that 
formed in 20 to 30 inches of loamy glacial material under- 
lain by limestone bedrock. ‘These soils are moderately 
sloping and are on convex side slopes on uplands and on 
high benches. The native vegetation was trees, 

In a representative profile the surface layer is а very 
dark grayish-brown loam about 5 inches thick. The sub- 
surface layer is dark grayish-brown, friable loam 4 inches 
thick. The subsoil is brown and dark yellowish-brown 
loam und clay loam. The substratum, ut a depth of 30 
inches, is partly weathered limestone bedrock that has 
clay residuum around the limestone flagstones in the 
upper few inches. 

Whalan soils have moderate permeability in the loamy 
material, and available water capacity is low. These soils 
are very ow in available nitrogen, phosphorus, and potas- 
sium, They are acid where they have not been limed 
within the last 5 years. 

These soils ure suited (о row crops, but they are 
droughty unless rain is timely. 

Representative profile of Whalun loam, moderately 
deep, 5 to 9 percent. slopes, moderately eroded, in а pas- 
ture, 350 feet west and 20 feet south of the northeast 
corner of NESE вес. 96, T. 88 N., В. 6 W.: 

Al 一 0 to 5 inches, very dark grayish-brown (10YR 3/2) 
loam: weak, fine, granular structure; friable; medium 
acid ; gradual boundary. 

A2 5 to 0 inches, dark grayish-brown (10YR 4/2) loam; 
very dark grayish-brown (10YTt 3/2) ped exteriors; weak, 
thin, platy structure; friable; strongly acid; clear 
boundary. 


Bl 9 to 11 inches, brown (10YR 1/2) heavy loam; dark 
brown (10ҮН 3/3) ped exteriors; moderate, fine, sub- 
angular blocky structure; friable; discontinuous, light 
brownish-gray (10YR 6/2, dry), grainy coatings; strongly 
пеш; gradual boundary. 

B21t—14 to 22 inches, dark yellowish-brown (10YR 4/4) 
light clay loam; brown (10YR 8/8) ped exteriors; mod- 
erate, medium, subangular blocky structure; friable; 
thin, discontinuous, dark-brown (10YK 3/3) ciny films; 
thin, discontinuous, light brownish gray (10ҮҢ 6/2, dry), 
grainy coatings; very strongly acid; gradual boundary. 

B22t—22 to 29 inches, dark yellowish-brown (10YR 4/4) 
heavy loam; weak, coarse, subangular blocky structure; 
friable; thin, discontinuous, dark-brown (10YR 3/3) clay 
films; thin, discontinnous, licht brownish-zray (10YR 
0/2, dry), srainy coatings; very strongly acid; gradual 
boundary. 

823—129 to 30 inches, brown (10ҮН 4/3) clay loam; weak, 
coarse, subangular blocky structure; friable; thin dark- 
brown (10YR 3/3) clay films and clay accumulation in 
old root channels; slightly acid; abrupt boundary. 

1110-30 to 40 inches, fractured limestone bedrock that has 
clay residuum in and around limestone flagstones in the 
upper few inches, 

Thickness of the solnm and depth to Hmestone bedrock 
range from 20 to 30 inches, The Al horizon ranges from 
black (10YR 2/1) to very dark grayish brown (10YR 3/2). 
It is 3 to 5 inches thick. The А2 horizon ranges from dark 
grayish brown (10YR 4/2) ог grayish brown (10YR 5/2) to 
brown (IOYR 4/3 or 5/3). It is 2 to 6 inches thick. In éul- 
tivated areas the Ap horizon ra from dark grayish brown 
(10Х 8 4/2) to brown (10YR 4/3). In some cultivated and 
eroded areas, the A? horizon ік wholly incorporated inte the 
ploy layer. The B2 horizon hus u hue of 10ҮК or 7,5YR, a 
value of 1 or 5, and а chroma of 8 to 6. The Hat horizon 
rances from heavy loam to medium clay loam, The HR 
horlsen, or the residuum, typically ік day and ranges up to б 
inches in thickness, bnr іп places if consists of thin rinds 
around limestone flagstones, Reaction is strongly acid to very 
strongly acid in the most acid part of the solum. 

Whalan soils are associated with Coggon, Rockton, nnd 
Sogn solls, They are deeper over bedrock than Sogn soils, 
"They have а thinner, lighter colored A horizon than Rockton 
soils, Ther have limestone bedrock at a depth of 20 to 30 
inches, which 15 lacking In Coggon solls. 

Whalan loam, moderately deep, 5 to 9 percent slopes, 
moderately eroded (207C2\.—This soil is on convex side 
slopes and on the high part of benchlike areas, Tt is com- 
monly above areas of steep Sogn soils. 

Tneluded with this soil in mapping are a fow areas of 
soils that are less sloping than this soil and a few areas 
of soils that are slightly steeper. A few areas of soils that 
have a silty surface layer are included, Also included are a 
few areas where depth to bedrock is greater than 30 inches 
and some areas of limestone outerops that hinder farm- 
ing operations, The areas of outcrops are indicated on the 
soil map by a spot symbol. 

This soil is suitable for row crops. Because of shallow- 
ness to bedrock, it has a limited root zone. Tt is drought y 
in most. years of average rain unless rain is timely. It is 
subject to further erosion if it is cultivated. This soil is 
not well suited to terraces, because of shallowness to bed- 
rock, Capability unit IITe-4; woodland suitability group 
3. 


Whittier Series 


The Whittier series consists of well-drained soils that 
formed in about 30 to 40 inches of «Шу material and 
underlying sandy material. These soils are nearly level to 
moderately sloping and are on benches and on uplands, 
The native vegetation was mixed prairie grasses and trees. 


SOIL SURVEY 


In a representative profile the surface layer is very dark 
goyan een silt loam about § inches thick. The subsur- 
ace layer is dark grayish-brown, platy, friable silt loam 
about 3 inches thick. The subsoil, to a depth of 45 inches, 
is brown and yellowish-brown silty clay loam that grades 
to yellowish-brown loam and loamy fine sand in the lower 
part. The substratum is yellowish-brown fine sand. 

Whittier soils have moderate permeability in the upper 
part of the profile and very rapid permeability in the 
lower part. They have moderate available water capacity. 
They are moderate to low in content of organic matter. 
These soils are low in available nitrogen, medium in 
available phosphorus, and very low in available potas- 
sium. They are acid where they have not been limed 
within the last 5 years. 

‘These soils are suited to row crops. 

Representative profile of Whittier silt loam, 2 to 5 
percent slopes, in a cultivated field, 450 feet west and 550 
feet north of the southeast corner of SE14NW14 sec. 26, 
T. 82 N., R. 6 W.: 


Ap—0 to 8 Inches, very dark grayish-brown (10YR 3/2) silt 
loam; weak cloddy, breaking to weak, fine, granular 
structure: friable; neutral; abrupt boundary, 

A2—S to 11 inches, dark zrayish-brown (10YR 4/2) silt loam; 
wenk, medium, platy structure breaking to weak, fine, 
granular structure; friable; neutral; clear boundary. 

B1 11 to 15 inches, brown (1OYR 4/3) light silty clay toam; 
dark-brown (10YR 3/3) ped exteriors; weak, fine, sub- 
angular blocky structure; friable: thin, discontinuous, 
light-gray (10YR 7/2, dry), grainy сол тих, slightly 
acid; dual boundary. 

B21—15 to 21 inches, yellowish-brown (10ҮН 5/1) medium 
silty clay loam; brown (10YR 4/3) ped exteriors; thin, 
discontinuous, light-gray (10YR 7/2, dry). grainy coat- 
ings; moderate, fine, subangular blocky structure; fri- 
able: medium acid; gradual boundary. 

B22t—21 to 92 inches, yellowish-brown (10ҮҢ 5/4) medium 
silty clay lonum; brown (10YR 4/3) ped exteriors, mod- 
orate, medium, subangular blocky structure; frinble; 
thin discontinuous clay films on peds; thin, discontinu- 
ous, lizht-zray (10YR 7/2, dry), grainy coatings; medi- 
um icid; gradual boundary. 

R31t—32 to 37 inches, yelowish-brown (10YR 5/4) heavy 
loam; dark ycllowish brown (10YK 3/4) ped exteriors; 
weak, coarse, prismatic structure b to weak, 
course, subangular blocky structure; friable; few, thin, 
discontinuous clay films on peds; few, thin, discontinu- 
ous, light-gray (10ҮН 7/2, dry), grainy coatings; medium 
acid; gradual boundary. 

ITRS2—37 to 45 inches, yellowish-brown (ОУП 5/4) loamy 
fine sand; weak, coarse, subangulur blocky structure; 
very friable; strongly пей; clear boundary, 

I1C—45 to 60 inches, yellowish-brown (10YR 5/6) fine sand; 
single grain; loose; few, dark yellowish-brown (10YR 
4/4) bands of clay and fron one-fourth of an inch thick; 
medium acid, 


The solum typically ranges from 30 to 48 inches in thick- 
ness, and in places this thickness corresponds to the depth to 
loamy sand or sand. Depth to the sandy material typically is 
30 to 40 inches, but In places it ig as shallow аз 21 inches. 
‘The Ap or A1 horizon is very dark gray (10YR 2/1) or very 
dark grayish brown (10YR 8/2). It is б to 9 inches thick. Тһе 
АЗ horizon ін dark grayish brown (10YR 4/2) or brown 
{10УК 4/3). It typically is about 2 to б inches thick, but in 
some eroded areas it is wholly incorporated into the plow 
layer. The B2 horizon has a hue of 10YR, a value of domi- 
nantly 4 or 5, and а chroma of 3 or 4. The B2 horizon ranges 
from light to medium gilty clay loam. The С horizon is fine 
sand or loamy sand. Reaction ia medium acid to strongly acid 
In the most acid part of the solum. 

Whittier soils formed in materini similar to that іп which 
Downs, Tama, Tell, and Waukegan soils formed. They have 
a thicker dark-colored A horizon than Tell soils. They differ 
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from Downs nnd Tama solls In that they are underlain by 
sand at a depth of 30 to 40 inches. They have a thinner, 
lighter colored A horizon than Waukegan soils, 

Whittier silt loam, 0 to 2 percent slopes (352A).—This 
soil is on stream benches and on uplands where loess is 
thin over sand. It із commonly associated with Tell and 
арра soils. Sand is generally at a depth of 36 to 40 
Inches. 

Included with this soil in mapping are small arcas of 
soils where sand is at a depth of about 24 inches, These 
areas are droughty during years of average or below- 
average rain unless rain is timely. 

This soil is well suited to intensive use for row crops, 
but in some Wasa produetion is reduced because of 
drought. Capability unit I-1; woodland suitability group 
a. 

Whittier silt loam, 2 to 5 percent slopes (3528).—This 
soil is on benches and on uplands where loess is thin over 
send. It is associated with Tell and Waukegan soils. The 
profile of this soil is the one described as representative 
fer the series. Sand generally is at a depth of 36 to 40 
inches. 

Included with this soil in mapping are small areas of 
soils where sand is at a depth of at least 24 inches. 
These areas are droughty during years of average or 
below-average ruin unless rain is timely. 

‘This soil is well suited to row crops if it is well man- 
aged, It is subject to slight erosion if it is cultivated. 
Capability unit Пе-1; woodland suitability group 3. 

Whittier silt loam, 5 to 9 percent slopes, moderately 
eroded (352C2).—This soil is on stream benches and оп 
сепуех side slopes on uplands where loess is thin over 
sand, It is associated with the Tell and Waukegan soils. 
Sand generally is at a depth of 20 to 36 inches, 

Included with this aoil in mapping are small arens 
where sand is at a depth of about 24 inches. "These 
areas are droughty during some years of average or 
below-average rain unless rain is timely, Also included 
are small areas of soils thai are less eroded than this soil; 
they have a darker colored surface layer and a higher 
content of organic matter. 

This soil is suited to row crops if it is well managed. Tt 
is subject to further erosion if it is cultivated, Capability 
unit llle-1; woodland suitability group 3. 


Use and Management of the Soils 


This section describes briefly the use and management 
of the soils in the county for crops and pasture, It de- 
scribes the system of capebility classification used by the 
Soil Conservation Service, the management of the soils 
by capability units, and gives a table of and yield data 
for all the soils in the county. In addition, it discusses 
woodland and lists the trees suitable for planting on each 
of the soils in the county, briefly discusses wildlife, and 
gives facts about the soils that affect suitability for engi- 
neering practices, 

The information given in this section is not a substi- 
tute for the detailed advice that can be provided by a 
local representative of the Soil Conservation Service or 
by the county extension service. It may, however, help the 
farmer or others plan suitable management Гог the soils. 
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Crops and Pasture 


In 1969, according to the State of Iowa Annual Farm 
Census, 245,000 acres of land in Linn County was in 
crops, 82,000 acres was in pasture, and 71,000 acres con- 
sisted of farmland that was used for other purposes. 
Corn, soybeans, oats, and legume-grass are the principal 
crops. Most. of the permanent pastures are in bluegrass, 
Some have been renovated und birdsfoot trefoil intro- 
duced, Gruss legume mixtures such as alfalfa-bromegrass 
ure also pastured, Most of the areas in permanent. blue- 
grass pasture are not used for crops, because they are wet. 
and need tile drainage, Each year many acres are drained 
by tile and the areas converted to eropland, The Clyde, 
Floyd, and Marshan soils are the dominant ones remain- 
ing in pasture that nced tile drainage. 

Many soils in this county are subject to erosion. The 
major soils that need erosion-control practices are the 
Aredale, Bassett, Coggon. Dinsdale, Downs, Fayette, Ken- 
yon, Olin, Seaton, and Tama soils. Providing adequate 
erosion control and drainage is difficult on the Атедаје, 

Joggon, Kenyon, and Olin soils, because there is 
an appreciable difference in the permeability of the loamy 
material in the surface layer and that of the glacial НИ 
in the subsoil. Water moves rapidly in the loamy material 
and then accumulates at the till contact, which results in 
а scasonably perched water table and вени seepage in 
wet years, Because of this епу, n combination of ter- 
racing and tiling is most likely to be effective. Erosion- 
control structures and grassed waterways are used to eon- 
trol gullying in water courses, The Tama, Dinsdale, and 
Downs soils and sone of the Favette soils generally have 
long, uniform slopes and are well suited to erosion-control 
practices, 


Cupabilily grouping 

Capability grouping shows, in a general way, the suit- 
ability of soils for most kinds of field crops, The soils are 
grouped according to their limitations when used for 

eld crops, the risk of damage when they are so used, and 
the way they respond to treatment. Ihe grouping does 
not take into account major and generally expensive land- 
forming that. would change slope, depth, or other char- 
acteristics of the svils; does not. take into consideration 
possible but. unlikely major reclamation projects: and 
does not apply to rice, cranberries, horticultural crops, or 
other crops requiring special management, 

Those familiar with the capability classification ean 
infer from it. much about the behavior of soils when used 
for other purposes, but this classification is not а substi- 
tute for interpretations designed to show suitability and 
limitations of groups of soils for range, for forest. trees, 
or for engineering, 

In the capability system, the kinds of soils are grouped 
at three levels: the capability class, subclass, and unit. 
These groups are discussed in the following paragrapha. 

Carantirry Crasses, the broadest groups, are designated 
by Roman numerals Т through VIII. The numerals indi- 
cate progressively greater limitations and narrower 
choices for practical use, defined as follows: 


Class I soils have few limitations that restrict. their 
use. 


Class II soils have moderate limitations that reduce 
the choice of plants or that require moderate 
conservation practices, 

Class ITT soils have severe limitations that reduce the 
choice of plants, require special conservation 
practices, or both. 

Class IV soils have very severe limitations that re- 
duce the choice of plants, require very careful 
management, or both. 

Class V soils are not likely to erode, but they have 
other limitations, impractical to remove, that 
limit their use largely to pasture, range, wood 
land, or wildlife. 

Claas VI soils have severe limitations that make them 
generally unsuited to cultivation and limit their 
use largely to pasture or range, woodland, or 
wildlife. 

Class VII soils have very severe limitations that 
make them unsuited to cultivation and that re- 
strict their use largely to pasture or range, wood- 
land, or wildlife. 

Class VIII soils and landforms have limitations that 
preclude their nse for commercial plants and 
restrict, their use to recreation, wildlife, water 
supply, or to esthetic purposes, (None in Linn 
County.) 

Слвавилту SUNOLASSES are soil groups within one class: 
they are designated by adding a small letter, e, 10, я, or е, 
to the class numeral, for example, IIe. The letter e shows 
(hat the main limitation is risk of erosion unless close- 
growing plant cover is maintained; w shows that water 
ir or on the soil interferes with plant growth or cultiva- 
tion (in some soils the wetness can be partly corrected by 
artificial drainage); à shows that the soil is limited mainly 
because it is shallow, droughty, or stony; and с, used in 
only some parts of the United States but not in Linn 
County, shows that the chief limitation is climate that is 
too cold to too dry. 

In class I there are no subclasses, because the soils of 
this class have fow limitations. Class V can contain, at 
the most, only the subclasses indicated Бу w, я, and с, 
heeanse the soils in clase V are subject to little or no 
erosion, though they have other limitations that restrict 
their use largely to pasture, range, woodland, wildlife, or 
recreation, 

Carantrry Uxrre are soil groups within the subelasses, 
The soils in one capability unit are enough alike to be 
suited. io the same crops and pasture planta, to require 
similar management, and to have similar productivity 
and other responses to management. Thus, the capability 
unit is a convenient grouping for making many state- 
ments about management of soils, Capability units are 
generally designated by adding an Arabic numeral to the 
subclass symbol, for example, ITe-1 or TIIs-1. ‘Thus. in 
one symbol, the Romun numeral designates the capability 
class, or degree of limitation; the small letter indicates 
the subclass, or kind of limitation. as defined in the fore- 
going paragraph: and the Arabie numeral specifically 
identifies the capability unit within cach subclass, 

In the following pages the capability units in Linn 
County are deseribed, and suggestions for the use and 
management of the soils are given, 
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Management of the soils by capability units 


In the following pages, the capability units of Linn 
County are deseri and suggestions for the manage- 
ment of the soils are given. The names of soil series rep- 
resented are mentioned in the description of each expabil- 
ity unit, but this does not mean that all the soils of a 
ара series appear in the unit. To find the names of all 

зе soils in any given capability unit, refer to the “Guide 
to Mapping Units” at the back of this survey. For a com 
plete explanation of the capubility classification, see 
USDA Handbook No. 210, Land-Capability Classification 


CAPABILITY UNIT 1-1 

This unit consists of nearly level soils of the Aredale, 
Bertrand, Richwood, Satire, Тата, Waukee, Waukegan, 
and Whittier series. These are well-drained soils on np- 
lands and on stream benches, They have a friable, 
medium-textured to moderately fine textured surface 
layer. The subsoil is friable, medium-textured to moder- 
ately fine textured, and moderately permeable. Sattre, 
Waukee, Waukegan, and Whittier soils have coarse tex- 
tured material and rapid to very rapid permeability in 
the substratum. Available water capacity of the soils in 
this unit is moderate to high. These soils are acid where 
they have not been limed in the last 5 years. 

The soils in this unit are well aerated, warm up quickly 
in spring, and can be worked soon after rain, Water docs 
not pond on the surface, although the soils are nearly 
level. The soils are not generally « roughty, but the Satt ro. 
Wauke, Waukegan, and Whittier soils tend to be some- 
what droughty during seasons of below-normal rain. 

The soils in this unit are well suited to cultivated crops, 
and corn, soybeans, oats, and hay are the principal crops 
grown. Most. of the acreage of these soils is used for oul 
tivated crops, and corn is the main crop. Soybeans are 
often substituted for corn in the rotation. These soils are 
also suited to pasture and trees and to other less intensive 
uses. 

CAPABILITY UNIT 1-2 

This unit consists of nearly level soils of the Atterberrv, 
Franklin, Hayfield, Klinger, Lawler, Muscatine, Nevin, 
Oran, Readlyn, and Stronghurst series. These are some- 
what poorly drained soils on uplands and оп stream 
benches. They have e friable, medium-textured to moder- 
atelv fine textured surface laver and а friable to firm. 
medium-textured to moderately fine textured subsoil. 
They һауе moderate to moderately slow permeability. 
The Hayfield and Lawler soils and some areas of the 
Atterberry soils have rapid to very rapid permeability in 
the coarse-textured material. The soils in this unit gener- 
ally have high available water capacity, but the moder- 
меју deep Lawler and Hayfield soils have moderate avail- 
able water capacity. The soils in this unit have a seasonal 
high water table, and farm operations are delayed by 
excess moisture in some vears. These soils are acid where 
they have not been lined іп the lust 5 years, 

The soils in this unit generally are not droughty, but 
the Lawler and Hayfield soils and some areas of the 
Atterberry soils tend to be droughty during periods of 
below-normal rain, Water sometimes ponds on the surface 
for short. periods. If tile drainage is used, field operations 
are more timely. Erosion is not generally a hazard. 
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These soils are suited to cultivated crops, and corn, 
soybeans, oats, and hay are grown, Most of the acreage is 
used for cultivated crops, and corn із the main crop 
grown. Soybeans are often substituted for corn in the 
rotation. These soils are also suited to pasture and trees 
and other to less intensive uses, 


CAPABILITY UNIT 1-3 

This unit. consists of level or nearly level soils of the 
Kennebee, Lawson, Nodaway, and Spillville series. These 
are moderately well drained to somewhat poorly drained 
soils that mainly are on flood plains and in narrow upland 
valleys. The Nodawz y soils in places occur only in narrow 
upland drainageways. These soils have a friable, medium- 
textured surface layer and subsoil. They have moderate 
permeability and high available water capacity. These 
soils have a moderately high but variable water table, 

The soils in this unit are not droughty, and they are 
not subject to erosion. They are flooded occasionally by 
runoff in spring and after heavy rains, and they dry out 
somewhat more slowly than soils in capability mit 1-1. 
The Lawson and Spillville soils need artificial drainage in 
years of above-normal rain. The Nodaway soils are snb- 
Jeet to short-duration, high-velocity flooding and are 
си Пей in places. 

The soils in this unit are well suited to row crops and 
are used for corn and soybeans. They are also suited to 
nsture and trees and to other less intensive uses, About 
ialf the acreage is in permanent pasture. Cropping pat- 
terns and production vary from year to vear because of 
the hazard of flooding. 


CAPARILITY UNIT He-1 

This пије consists of gently sloping soils of the Are. 
dale, Bassett, Bertrand. Dinsdale, Dodgeville, Downs, 
Fayette, Kenyon, Rockton, байге. Tama, Tell. Wan- 
beek. Wankee, Waukegan, and Whittier series, These 
are moderately well drained to well drained soils on up- 
lands and on stream benches. They have a friable, medi- 
um-textured surface laver and а friable to firm, medinm- 
textured to fine-textured subsoil, These soils generally 
have moderate to moderately slow permeability, but the 
Мате, Tell, Waukee, Waukegan. and Whittier soils have 
rapid or very rapid permeability in the substratum. 
Available water capacity is moderate to high in all the 
soils in this unit, These soils are acid where they have 
not been limed in the lust 5 years. 

All of these soils are in good tilth. The surface layer 
of the Bertrand, Fayette, and Tell soils tends to seal 
during rain, and a crust often forms as the surface layer 
dries. These soils generally are not droughty. but the 
Sattre, Tell, Waukee, Waukegan, and Whittier soils have 
a lower available water eapacity than the other soils in 
this unit and are somewhat droughty in years of helow- 
normal rainfall. The Aredale, Bassett, Dinsdale. Downs, 
Fayette, Kenyon, and Wanbeek soils typically have long, 
uniform slopes and are well suited to conservation prac- 
tices. ‘Terrace ents should be minimized to avoid expa- 
sure of the less productive glacial till subsoil in the Bas- 
sett, Dinsdale, Kenyon, and Wauheek soils: the limestone 
in the Dodgeville and Rockton soils; and the sandy sub- 
stratum of the Sattre, Tell, Waukee, Waukegan, and 
Whittier soils. 
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The soils in this unit are well snited to corn and soy- 
beans. ‘They are used mainly for corn, soybeans, small 
grain, and alfalfa, They are also suited to pasture and 
trees and to other less intensive uses. 


CAPABILITY UNIT Пе-2 

This unit consists of gently sloping soils of the Olin, 
Rockton, Saude, and Wapsic series These аге well- 
drained soils on uplands or on stream benches, They are 
moderately deep over bedrock, coarse-textured material, 
or glacial till. They have a friable, moderately coarse 
textured to medium-textured surface layer and a friable, 
moderately coarse textured to moderately fine textured 
subsoil. They generally have moderate to moderately 
rapid permeability, but the Olin soils have moderately 
slow permeability in the glacial till subsoil, and the Wap- 
sie soils have rapid £o very rapid permeability in the 
coarse-textured substratum. Available water capacity is 
low to moderate in the soils of this unit. These soils 
are acid where they have not been limed in the last 2 to 
* ven rs. 

The soils in this unit are subject. to erosion. They also 
tend to be somewhat droughty in most years, and pro- 
(Inetion is often reduced unless rain is timely. They are 
not well suited to the construction of terraces, because 
of shallowness to limestone in the Rockton soils and 
shallowness lo sand and gravel in the Saude and Wapsie 
sous. The Olin soils have sand in the upper 2 feet of the 
profile, which makes it difficult to mumtain a terrace 
ridge. If terraces are const ructed, they shonld be shallow 
to avoid bedrock or ecoarse-textured material in the ter- 
race channels. Also, the underlying limestone or sand 
und gravel limit, to some extent, root development of 
көте crops, 

The soils in this unit are nsed mainly for corn. small 
grun, and alfalfa, and they are suited to these crops, 


hey are also suited to pasture and trees and to other 
less intensive uses, 


* CAPABILITY UNIT Пе-з 
"his unit consis ` i il: ° 
Ae na % nn ntly sloping Soils of the 
1 У, ranklin, and Оган series, These 
soils are on uplands or on stream benches. Most of these 
soils are somewhat, poorly drained, but the Donnan soils 
аге somewhat poorly drained to moderately weil drained 
All of these soils have a friable, medium-textured surface 
layer and а friable to very firm, medium-textured to fine- 
textured subsoil. Most of them have moderate perme- 
ability, but the Oran soils have moderately slow perme- 
ability in the subsoil and the Donnan soils have very slow 
permeability in the clayey subsoil. All of the soils in 
this unit have high available water capacity. They are 
Wet m some seasons because of the moderately high but 
variable water table, These soils are acid where they 
have not been limed in the past 5 years, | 
Farm operations are delayed to some extent in spring 
because of excess moisture in the soils, Field operations 
are more timely if tile drainage is used. Because of their 
long, gentle slopes, these soils are subject to sheet erosion, 
Careful placement of tile is important in the Donnan 
soils because permeability is very slow in the clayey sub- 
soil. Donnan soils are not well suited to terraces. because 
terrace construction exposes the less productive clay sub- 
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soil in places, and extra water entering the soil increases 
the wetness limitation. 

These soils are used mainly for corn, soybeans, small 
grain, and alfalfa. They are also suited to pasture and 
trees and to other less intensive uses. 


CAPABILITY UNIT Печ 


This unit consists of somewhat poorly drained to well- 
drained soils of the Ely, Judson, and Nodaway series. 
These are gently sloping soils along drainageways and 
on alluvial fans, They have a friable, medium-textured 
or moderately fine textured surface layer and subsoil. 
These soils have moderate permeability and high avail- 
uble water capacity. 

The soils in this unit are subject to gully and sheet 
erosion. They are also subject to overflow because they 
receive runoff from higher lying adjacent soils, Siltation 
is a concern during heavy rains, and also if the soils 
upslope are not protected from erosion. Tn places gullies 
form where water concentrates, unless grassed water- 
ways are used to carry runoff from the hillsides to the 
main drainageways. In some places a combination of 
erosion-control structures and grassed waterways is need- 
ed to contro! gullies. Diversions help to control runoff 
from adjacent hillsides and to prevent siltation. "Tile 
пила is needed in some areas of the Ely and Nodaway 
Si. 

The soils in this unit are well suited to row crops, but 
they generally are farmed along with adjoining soils 
because of their irregular, long slopes. They are used 
mainly for corn, soybeans, small grain, and alfalfa. They 
аге also suited to pasture and trees and to other less 
intensive uses. 

CAPABILITY UNIT Пі 

This unit consists of nearly level and gently sloping 
soils of the Clyde, Colo, Floyd, Garwin, Marshan, Max- 
field, Schley, und Tripoli series, the Clyde- Floyd. Schley 
and Colo-Fly complexes, and the Klinger-Maxfield soils, 
These are generally poorly drained or somewhat poorly 
drained soils on uplands, on stream benches, or on bottom 
lands, Soils in the Clyde-Floyd-Schley and Colo-Ely com- 
plexes and the Klinger-Maxfield soils oceur in narrow 
upland drainageways. All the soils in this unit have a 
friable, medium-textured or moderately fine textured sur- 
faco layer and a friable to firm, mieclium-textured to 
moderately fine textured subsoil. They generally һауе 
moderate to moderately slow permeability, but the deep 
Marshan soils have moderate permeability in the upper 
part of the profile and rapid permeability in the lower 
part. The soils in this unit generally have high available 
water capacity, but the moderately deep Marshan soils 
have moderate available water capacity. They have a 
high water table or receive seepage from adjacent steeper 
soils. These soils generally are slightly acid to neutral 
and do not need very much lime, but the Schley soils are 
acid where they have not been limed in the last 5 years. 

The Clyde and Marshan soils flood occasionally for 
short periods, but damage to crops is generally slight. 
The Colo soils are subject to flooding for longer periods, 
and some crop losses occur in places. Sheet erosion gen- 
erally is not a concern, but the soils in the Colo-Ely and 
Clyde-Floyd-Schley complexes are subject to gully ero- 
sion if water concentrates, The soils in this unit dry out 
somewhat slowly in spring and cannot be worked soon 
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after rains, The soils in the Clyde-Floyd-Schley complex 
have some stones and boulders on the surface. 

If they are drained, the soils in this unit are suited to 
intensive use for row crops. They are used mainly for 
corn and soybeans but are also suited to small grain, hay, 
pasture and trees and to other less intensive uses, Areas 
that are not drained are commonly in permanent pasture 
or trees, 

CAPABILITY UNIT Из-2 

This unit consists of nearly level soils of the Walford 
series, These are poorly drained soils on uplands and on 
stream benches, ‘They have a friable, medium-textured 
surface layer and a moderately fine textured subsoil. 
They have slow permeability and high available water 
capacity. They are acid where they have not been limed 
in the last 5 years. 

In spring or after heavy rains, the soils in this unit 
are wet because of a high water table, and some areas 
are ponded for short periods. These soils puddle after 
heavy rains or if they are worked when wet. 

These soils are snited to row crops if they are drained, 
and they can be used intensively for crops if they are 
drained and well managed. Areas that are not drained 
by tile or open ditches are generally in permanent pas- 
ture. Small, isolated areas are left idle in wet years or 
are used as wildlife habitat. 


CAPABILITY UNIT Ils-1 

This unit consists of nearly level soils of the Sando 
and Wapsie series. These are well-drained to somewhat 
excessively drained soils that are moderately deep over 
coarse-textured material, They are dominantly on stream 
terraces throughout the county. These soils have п fri- 
able, medium-textured surface layer and subsoil. They 
have moderate to moderately rapid permeability in the 
surface layer and subsoil and are underlain by very 
rapidly permeable, coarse-textured material. Available 
water capacity is low to moderate. These soils are acid 
where they have not been limed in the last 5 years. 

Dronghtiness is a limitation in most years, unless rain 
is vory timely. ТІНІ is generally 1, and the soils in 
this unit are easily tilled. They also warm up quickly 
in spring and generally ean be worked soon after rain. 
These soils are not subject to water erosion, but in some 
seasons they are subject to soil blowing. Minimum tillage 
practices that conserve moisture and prevent soil blowin 
are g management for these soils. Good growth o 
crops depends on the amount and timeliness of ruin. 

hese soils ure suited to cultivated crops, and the prin- 

cipal crops grown are corn, soybeans, small grain, and 
alfalfa. They are also suited to pasture and trees and to 
other less intensive uses. 


CAPABILITY UNIT IIs-2 

This unit consists of nearly level soils of the Mayfield 
and Lawler series. These are somewhat poorly drained 
soils that are moderately deep over sand and gravel. They 
ure dominantly on stream benches throughout the county. 
These soils have a friable, medium-textnred surface layer 
and subsoil. They have moderate permeability in the sur- 
face Jayer and in the subsoil, but р аге underlain by 
rapidly permeable sand and gravel. Available water ca- 

acity is low to moderate. These soils are acid where they 
ive not been limed in the last 5 years. 
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The soils іл this unit һауе а fluetuating water table 
that is moderately high in spring but drops aimed dur- 
ing the growing season. Droughtiness is u limitation, 
especially in years of average or below-average rain. 
These soils benefit from artificial акту и during wet 
seasons, but pene of tile is dificult because of the 
loose, water-bearing sand and gravel. 

These soils are suited to cultivated erops. They are 
used mainly for corn, soybeans, small grain, and alfalfa, 
but they are also suited to pasture and trees and to other 
less intensive uses. 


CAPABILITY UNIT Ше-і 
This mit consists of moderately sloping soils of the 


Aredale, Bassett, Coggon, Dinsdale, Dodgeville, Donnan, 
Downs, Fayette, Kenyon, Olin, Rockton, Sattre, Tama, 
Tell, Waubeek, Waukee, Waukegan, and Whittier series, 
These are slightly eroded or moderately eroded soils on 
uplands or on stream benches. They generally are mad- 
erately well drained to well drained, but the Donnan 
soils are somewhat poorly drained to moderately well 
drained. The soils in this unit have a friable, moderately 
course textured to moderately fine textured surface layer. 
The subsoil is very friable to very firm and moderately 
coarse textured to fine textured. Available water capacity 
is moderate to high, and permeability is rapid to very 
а These soils are acid where they have not been 
imed. 

The soils in this mnit are snited to contouring, strip- 
cropping, or terracing, and minimum tillage also helps to 
control erosion in cultivated areas. Dinsdale, Downs, 
Kenyon, and Tuma soils commonly have long, uniform 
slopes and are well suited to terraces. In places the under- 
lying limestone in the Dodgeville and Rockton soils inter- 
feres with terrace construction. Terrace cuts should be 
minimized in the Bassett, Coggon, Dinsdale, Kenyon, and 
Waubeek soils to avoid exposing the less productive gla- 
cial till subsoil. Terrace cuts should be minimized in the 
Sattre, Tell, Waukee, Waukegan, and Whittier soils to 
avoid exposing the underlying sand and gravel. The 
Donnan soils are not well suited to terraces because in 
places terrace construction exposes the less productive, 
very slowly permeable, clayey subsoil, and the extra 
water that enters the soil increases the wetness limita- 
tion. Grassed waterways are needed to prevent formation 
of gullies in areas where water concentrates, The surface 
laver of the Coggon, Fayette, and Tell soils tends to seal, 
and а crust often forms as the surface layer dries. The 
deep Dodgeville, Olin, deep Rockton, Баште, Tell, Waun- 
kee, Wankegan, and Whittier soils tend to be somewhat 
droughty in some years unless rain is timely, Donnan 
und Olin soils ure seepy іп places, especially after periods 
of heavy rain. То maintain good tilth, all erop residue 
should be returned to the soil. 

The soils in this unit are snited to row crops if further 
erosion is controlled, Corn is grown most frequently, but 
soybeans are sometimes substituted for corn in (һе rota- 
tion. Although these soils are used mainly for corn, soy- 
beans, small grain, and alfalfa, they are also suited to 
pasture and trees and to other less intensive uses. 


CAPABILITY UNIT Шез 


This unit consists of strongly sloping, slightly eroded 
and moderately eroded soils of the Bassett, Downs, Fay- 
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ette, Kenyon, and Seaton series. These are moderately 
well drained to well drained soils on uplands. ‘These soils 
have a friable, medium-textured surface layer nnd а fri- 
able to firm, medinum-textured to moderately fine textured 
subsoil. Available water capacity is high, and permeabil- 
ity is moderately slow to moderate. These soils are gen- 
erally acid where they have not been limed in the last 5 
years, except for some areas of Seaton soils. 

Management. practices suited to the soils of this unit 
are contouring, terracing, stripcropping, and minimum 
tillage. Terrace ents should be minimized in the Bassett 
and Kenyon soils to avoid exposing the less productive 
glacial till subsoil. Grassed waterways are needed to 
prevent the formation of gullies in areas where water 
concentrates, To maintain tilth, especially in the Favette 
and Seaton soils, all crop residue should be returned to 
the soil. 

The soils in this unit are nsed for corn, soybeans, small 
grain, and alfalfa. They are also suited to pasture and 
trees and to other less intensive uses. They are suited to 
cultivated crops if further erosion is controlled, 


CAPABILITY UNIT Ше з 


This unit consists of gently sloping to moderately slop- 
ing soils of the Dickinson, Flagler, Lamont, and Saude 
series and of moderately sloping soils of the Chelsea- 
Lamont-Fayette and Dickinson-Sparta-Tama р 
These are well-drained to excessively drained, slightly 
eroded to moderately eroded soils on uplands or on 
stream benches. These soils, except for the Fayette and 
Tama soils, have a very friable, coarse-textured to medi- 
um-textured surface layer and subsoil, The Fayette and 
Tama soils have a friable. medium-textured or moder- 
ately fine textured surface layer and a moderately fine 
textured subsoil. The substratum is coarse textured in all 
the soils in this unit, except in the Dickinson soils, which 
have a loam substratum, Except for the Fayette and 
Tama soils, the soils in this unit. have moderately slow 
to very rapid permeability and moderate to very low 
available water capacity. The sandy soils of this unit 
have a low to moderate content of organic matter. Fay- 
ette and ‘Tama soils are moderately permeable and have 
high available water capacity. Fayette soils are low in 
content of organic matter. All the soils in this unit are 
acid where they have not been limed in the last 2 to 4 
years. 
` Use of the soils of this unit is limited by steepness of 
slope and droughtiness. On the sandy soils, blowing sand 
damages recently seeded crops in places. The surface 
layer of the Fayette soils tends to seal, and a crust often 
forms as the surface laver dries. Contour minimum till- 
age or contour striperopping helps to control erosion and 
to conserve moisture on the gently sloping to moderately 
sloping sandy soils. The soils in this complex commonly 
have short, irregular slopes, and erosion-control practices 
are difficult to apply. Terraces are difficult to construct 
and maintain on the sandy soils, 

The soils in this unit are suited to corn, soybeans, oats, 
and hay, and they are used mainly for these crops. They 
are also suited to pasture and trees and to other less 
intensive uses, 

CAPABILITY UNIT Шел 

This unit consists of moderately sloping soils of the 

Rockton and Whalan series, These soils are moderately 
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deep over limestone bedrock. They are well-drained and 
slightly eroded to moderately eroded. They have a fri- 
able, medium-textured surface layer and а friable, medi- 
um-textured or moderately fine textured subsoil. Lime- 
stone bedrock is at a depth of 20 to 30 inches, These 
soils have moderate permeability and low available water 
capacity. They are acid where they have not been limed 
in the last 5 years. 

‘The soils іп this unit are subject to erosion and tend 
to be droughty because of shallowness to limestone bed- 
rock, They are easily tilled, warm up quickly im spring, 
und сап be worked soon after rains; Most areas are poorly 
suited to terraces because of shallowness to bedrock. 

These soils are used mainly for corn, oats, and alfalfa. 
They are also suited to pasture and trees and to other less 
intensive uses, 

CAPABILITY UNIT И 

This unit consists of Muck soils, These are nearly level 
to gently sloping. organie soils that are shallow and mod- 
erately shallow. They are very poorly drained soils on 
uplands and on stream benches. They have a spongy sur- 
face layer that consists mainly of organie matter. The 
organic layer is underlain by soil material that is very 
friable to friable and moderately coarse textured to mod- 
erately fine textured. The shallow soils have 10 to 20 
inches of organic matter over mineral soil material, and 
Ше moderately shallow soils have 20 to 10 inches of 
organic matter over mineral кої! material. The soils in 
this unit have very high available water capacity. Per- 
meability is slow to moderately rapid im the surface 
layer, depending on whether the areas are artificially 
drained. These soils are slightly acid to neutral. 

Wetness із a limitation to use of the soils in this unit 
because of a high water table and sidehill seepage. Areas 
that have not been drained have a water table that is at 
or near the surface. Because the surface layer is irreg- 
ular, water ponds in places, When the soils are artificially 
drained, the organic matter settles, If tile is placed in the 
organie material, shrinkage of this material alters the 
alinement of the tile, causing it to function improperly. 
Tile drains function better if they are placed in the 
underlying mineral soil material. In some areas outlets 
are difficult to obtain. 

The areas of muck in Linn County are generally not 
very large, but some are large enough to be used for sneh 
specialty vegetable crops as potatoes and onions. ‘These 
soils are moderately suited to row crops if they are well 
managed and artificially drained. Drained areas are used 
mainly for corn or soybeans. These soils are suited to 
onts, but they are subject to lodging. Early maturing 
crops should be grown because of the hazard of frost, 
which is more severe on these soils than on those in 
adjoining areas, Undrained areas are poorly suited to 
pasture and generally are left idle because the spongy 
surface Inyer does not withstand grazing livestock. 


CAPABILITY UNIT 11-2 
The only soil in this unit is Donnan loam, gray subsoil 
variant, This is a nearly level, poorly drained soil on 
uplands, It has a friable, medium textured surface layer 
and a friable to very firm, moderately fine textured or 
fine textured subsoil. The surface layer is moderately 
permeable. but the subsoil is slowly to very slowly per- 
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meable. Available water capacity is high. This soil is 
acid where it has not been limed in the last 5 years. 

This soil is generally wet and ponded during periods 
of prolonged or heavy rain, Either tile or open-ditch 
drainage is needed. Field operations often are delayed 
in spring, even if this soil 1s artificially drained. 

This soil is suited to row crops if it is drained. Some 
arens are large enough to be farmed, but most areas con- 
sist of small, isolated pockets. ‘These small areas are left 
idle in some wet vears when the surrounding soils are 
cultivated. Corn and sovbeans are the principal crops, 
but the rotation generally is the same as in the surround 
ing soils. Undrained areas are commonly in permanent 
pasture or are left idle and used as wildlife habitat. 


CAPABILITY UNIT 11-1 

This unit consists of nearly level soils of the Dickinson 
and Flagler series, These are well-drained to somewhat 
excessively drained soils on uplands or on stream benches. 
They have a very friable, coarse-textured to moderately 
coarse textured surface layer and subsoil. The substratum 
is coarse textured. These soils have moderately rapid to 
very rapid permeability and low to very low available 
wafer capacity. All of these soils are acid where they 
have not been limed in the last 2 to 5 years. 

Droughtiness limits the use of the soils of this unit. for 
егор», und soil blowing also is a hazard if the surface 
is unprotected. Blowing sand sometimes damages newly 
seeded crops. Minimum tillage practices and leaving 
crop residue on the surface help to control soil blowing 
and to conserve moisture. 

These soils are moderately well suited to row crops, 
but production depends on the amount and timeliness of 
rain. They are used mainly for corn or soybeans, oats, 
and alfalfa. They are also suited to pasture and trees 
and to other less intensive uses. 


CAPABILITY UNIT 1Үе-і 

This unit consists of moderately well drained to well 
drained soils of the Bassett, Fayette, and Seaton series, 
These are moderately steep, slightly eroded and moder- 
utely eroded or strongly sloping, severely eroded soils on 
uplands. These soils have a friable, medium-textured 
surface laver, but the Фау content is commonly a little 
higher where thev are severely eroded. The subsoil is fri- 
able to firm and medium-textured to moderately fine tex- 
tured. These soils generally have moderate permeability, 
but. the Bassett soils have moderately slow permeability. 
Available water capacity is high in the soils of this unit. 
These soils generally are acid in areas that are not limed, 
but some areas of the Seaton soils are neutral to mod- 
erately alkaline. 

Further erosion is a severe hazard on the soils of 
this unit because runoff is rapid. The surface layer tends 
to seal during rains, and a crust forms when the soil 
dries, especially in the Fayette and Seaton soils. Tf row 
crops are grown, the crop residue should be left on the 
surface, Cultivated arenas should be contour tilled to pre- 
vent excess soil loss. Gullies and drainageways need to 
be shaped and reseeded in places. | 

These soils are better suited to hay and pasture than 
to cultivated crops. Corn generally is grown only in ro. 
tation to reestablish the grass and legumes for hay and 
pasture. Soybeans are generally not substituted for corn 
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in the rotation, because they permit more erosion to take 
place, Areas that are dificult to farm are well suited to 
trees and to wildlife habitat. 


CAPABILITY UNIT Wen 
This unit consists of strongly sloping soils of the Diek- 
inson series, moderately deep soils of the Rockton series, 
and soils of the Dickinson-Sparta-Tama complex. These 
are well-drained to excessively drained, slightly eroded 
to moderately eroded soils on uplands and on stream 
benches. These soils have a friable to very friable, coarse- 
textured to moderately fine textured surface layer and 
subsoil. The Dickinson and Sparta soils have a coarse- 
textured substratum. The Rockton soils have limestone 
bedrock аб а depth of about 9 feet. Permeability of the 
coils in this unit is moderate to very rapid. Available 
water capacity is very low to high. All these soils are 
acid where they have not been limed in the last 2 to 5 
yeu rs. 
` In places establishing new seedlings on the sandy soils 
is dificult, Crop residue left on the surface helps to con- 
trol blowing and water erosion and to conserve moisture. 
The sandy soils are not very well suited to terraces, 
because terraces are difficult to construct and to maintain. 
Terraces generally are not constructed on the Rockton 
soils, beenuse of shallowness to limestone bedrock. Con- 
touring, striperopping, und minimum tillage reduce soil 
losses, 

The soils of this unit are better suited to hay and pas- 
ture than to cultivated crops because they are subject to 
furthor erosion and are йыб. Produetion depends оп 
the amount and timeliness of rain. Areas difficult to farm 
are well suited to trees and to wildlife habitat, Corn and 
oats generally are grown only to reestablish new seed- 
lings. 

CAPADILITY UNIT ТУ»-1 

This unit consists of nearly level to moderately sloping 
soils of the Bertram, Burkhardt, Chelsea, Sogn, and 
Sparta series, These are somewhat excessively drained 
and excessively drained soils, The Burkhardt, Chelsea, 
and Sparta soils are on stream benches or on uplands, 
and the other soils are on uplands. These soils have a 
friable to very friable, coarse-textured to medium-tex- 
tured surface laver. They have a very friable to firm, 
coarse-textured to moderately fine textured subsoil. Ber- 
tram soils have limestone at a depth of 20 to 40 inches, 
and Sogn soils have limestone at a depth of less than 15 
inches. Burkhardt, Chelsea, and Sparta soils have very 
rapid permeability. Bertram soils have rapid permeabil- 
ity in the sandy material and moderately low permeabil- 
ity in the clayey residuum. Sparta soils that, have a loam 
substratum have very rapid permeability in the sandy 
material, but moderately slow permeability in the glacial 
till, or lower subsoil. Sogn soils have moderate permeabil- 
ity. Available water capacity in all the soils in this unit 
is low to very low, These soils generally are acid where 
they have nol been limed in the last 2 or 3 years, but the 
Sogn soils generally do not require lime. 

Droughtiness is the principal limitation to use of the 
soils in this unit, and soil blowing is a hazard except on 
the Sogn soils, In places blowing sand damages new 
seedlings, not only on these soils, but also on adjacent 
soils. These soils warm up quickly in spring and can be 
worked very soon after rain, They absorb moisture read- 
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ily but lose much of it through deep percolation. Popis 
soils are subject to sheet erosion, On the nearly love 
Chelsea and Sparta soils, where water erosion is not a 
hazard, minimum tillage practices and leaving crop resi- 
due on the surface help to control soil blowing and to 
conserve moisture, On the gently sloping and moderately 
sloping Bertram, Burkhardt, Chelsea, and Sparta soils, 
contouring and minimum tillage practices reduce both 
water erosion and soil blowing and conserve moisture. 
During wet periods, the Sparta soils that have a loam 
subsiratum are seepy because the water goes through the 
sandy material rapidly but moves laterally through the 
till more slowly. 

Although a few areas of Sogn soils are used for row 
crops, the soils in this unit are better suited to permanent 
hay, pasture, and wildlife habitat. They are also suited 
to certain kinds of trees and to other less intensive uses. 
These soils are too droughty and too shallow for row 
crops and are subject to erosion if they are cultivated 
and not protected. Good growth of crops depends on the 
timeliness of rain during the growing season. 


CAPABILITY UNIT Vw-1 

This unit consists only of Loumy alluvial land, Tt is 
nearly level and is on bottom lands, and the areas are 
generally cut by stream channels and oxbows. This land 
type is coarse textured to moderately fine textured. Tt is 
well drained to very poorly drained, Available water 
capacity and permeability vary. Reaction is slightly acid 
to neutral. 

‘This land type is frequently flooded, and wetness is the 
major limitation. In many places water is ponded during 
a part of the year, and the water (able is high. 

Without major reclamation, this land type is better 
suited to pasture, woods, or wildlife habitat than to cul 
tivated crops. If cultivated crops are grown, land level- 
ing, flood control, and surface drainage are needed in 
many places, Most of the areas are in permanent pasture 
or woodland, but a few areas are cultivated along with 
areas of adjacent soils. 


CAPABILITY UNIT Viet 

This unit consists of moderately steep soils of the 
Fayette series, steep to very steep soils of the Bassett and 
Favette series, and strongly sloping to moderately steep 
soils of the Chelsea-Lamont-Fayette complex. These are 
moderately well drained to excessively drained, slightly 
eroded to severely eroded soils on uplands, These soils 
have a very friable to friable, conrse-textured to mod- 
erately fine textured surface layer, They have a very fri- 
able to firm, coarse-textured to moderately fine textured 
subsoil. Available water capacity is high in the Bassett 
and Favette soils, low in the Lamont. soils, and very low 
in the Chelsea soils. Permeability is very rapid in the 
sandy Chelsea and Lamont soils, moderate in the Fayette 
soils, and moderately slow іп the Bassett soils. АП these 
soils are acid where they have not been limed. 

The soils of this unit are subject, to further erosion by 
runoff if the areas are barren or if vegetation is sparse, 
In some places gullies have formed. The eroded areas 
have poor tilth, and the surface layer tends to seal during 
heavy rain. Waterways and gullies can be “= ge and 
seeded. Diversion terraces help to protect. the soils down- 
slope from runoff and siltation, Small areas that are 
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within larger areas of more productive soils can be left 
in meadow when the adjoining soils are cultivated. ‘These 
areas should be plowed only when the meadow needs 
гезое пе. 

These soils are not well suited to cultivated crops. They 
are better suited to permanent pasture and trees than to 
other uses, Row crops are generally grown only in a rota- 
tion to reestablish hay and pasture. 


CAPABILITY UNIT VIs-1 


This unit consists of strongly sloping to moderately 
steep soils of the Burkhardt, Chelsea, Sogn, and Sparta 
series, These are somewhat excessively drained to схесе- 
sively drained soils on stream benches or on uplands. 
They have а friable to very friable, coarse-textured to 
medium-textured surface layer and a very friable, coarse- 
textured subsoil. The Sogn soils have limestone at a 
depth of less than 15 inches, and limestone outerops are 
present in many places. Chelsea and Sparta soils are 
sandy, and Burkhardt soils are underlain by ке 
sand at a shallow depth. Burkhardt, Chelsea, and Sparta 
soils have very rapid age peor and the Sogn soils 
һауе moderate permeability, Avai able water capacity is 
very low in the soils of this unit. The Sogn soils are 
neutral, but the other soils are acid where they have not. 
been limed in the last 2 or 3 years. 

The soils of this unit absorb moisture readily but lose 
much of the moisture through deep percolation. In places 
establishing new seedlings for pasture is difficult on the 
Chelsea and Sparta soils because of their sandy surface 
layer. Leaving erop residue on the surface helps to con- 
trol erosion, protects seedlings from blowing sand, and 
conserves moisture, Controlled grazing helps to maintain 
good stands of pasture. 

These soils are not suited to cultivated crops, because 
they are droughty and subject. to erosion. They are better 
suited to pasture, trees, and wildlife habitat than to most 
other purposes, Small areas that are left idle provide 
good habitat for wildlife. Trees of suitable species grow 
reasonably well in places, and these areas should be pro- 
tected from grazing. 


CAPABILITY UNIT Үйе-1 


This unit consists of steep to very steep soils of the 
ton series and of the Съда Lamont Fayette com- 
plexes. These are well-drained to excessively drained soils 
on uplands. ‘They are slightly eroded to moderately 
eroded, but. in places they contain gullies and deep drain- 
ageways that have cut into the hillsides. The surface 
layer of the Fayette and Seaton soils is friable and 
medium textured, and the subsoil is friable and medium 
textured to moderately fine textured, The Lamont and 
Cheleea soils have a very friable, moderately coarse tex- 
іштей to coarse textured surface luyer and а course- 
textured subsoil. The Fayette and Seaton soils have high 
available water capacity and moderate permeability. The 
Chelsea and Lamont soils have very low to low availble 
water capacity and moderately rapid to very rapid per- 
meability. All of the soils in this unit ure acid where they 
have not been limed. 

The soils of this unit are not snited to cultivated crops 
and are only poorly suited to pasture. Most areas of 
these soils are wooded. Although some open areas have 
limited use for pasture early in summer, the carrying 
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capacity is low, and grazing needs to be carefully con- 
trolled to ensure a permanent cover of vegetation, If 
these soils are used for w fencing is needed to pre- 
vent grazing. Renovation of pastures is difficult because 
of the steep slopes, These soils provide excellent. habitat. 
for wildlife. 

CAPABILITY UNIT ҮПж-і 

Only Marsh is in this unit. It consists of areas that are 
covered by water most of the time. These areas generally 
are not suited to farming. Waterfowl, muskrats and 
upland game animals find food and nesting places in 
areas of Marsh and around its edges, 

These areas can be improved for use as wildlife habitat 
by maintaining a more constant water level. Areas of 
Marsh can provide opportunities for income and гесте- 
ation in the form of trapping muskrat and selling hunt- 


riy р 
ا‎ ы CAPABILITY UNIT Vils-1 

This unit consists of moderately steep to very steep 
soils of the Chelsea and Sogn series and of steep to ver 
steep Loamy terrace escarpments and Steep rock land. 
These soils are well drained to excessively drained. The 
Chelsea soils have a very friable, coarse-textured surface 
layer and subsoil. The Sogn soils have a surface layer 
that is thin and medium textured, and limestone hedrock 
is at a depth of less than 15 inches. Loamy terrace escarp- 
ments have a surface layer and subsoil that are medium 
textured to coarse textured. Steep rock land has little 
soil material on the surface, and it ranges from medium 
textured to coarse textured. The areas are very st 
This soil material is between fragments of limestone and 
in fractures in the bedrock. The Chelsea soils and Loamy 
terrace eecarpments һауе very rapid permeability, Sogn 
soils have moderate permeability, and Steep rock land 
has moderate to very rapid permeability, Available water 
capacity for the soils in this unit is very low. 

Use of these soils for farming is extremely limited. 
Most. areas are in woods or in permanent pasture. Reno- 
vation of pastures is difficult. because the areas are com- 
monly too steep for the use of regular farm machinery. 
Carrying capacity of pastures is low, and grazing needs 
to be controlled to prevent erosion. Some limestone quar- 
ries are in areas of Sogn soils and Steep rock land. А 
few sand or gravel pits are in areas of Chelsea soils and 
Loamy terrace esearpments, Steep rock land has some 
scenic value. 


Predicted yields 


In table 2 the average пеге vields of the principal crops 
of T.inn Connty are predicted for soils ime а high level 
of management. Under this level of management, scedbed 
preparation, planting, and tillage practices provide for 
adequate stands of suited varieties; erosion is controlled; 
Ше orgunic-matter content und soil tlth are maintained; 
the level of fertility for each crop is maintained. as indi- 
cated by soil tests and field trials; the water level in wet 
soils is controlled; excellent weed and pest control is pro- 
vided ; and operations are timely. 

Many available sources of yield information were used 
to make these estimates, including data from the U.S. 
Census and the Iowa Farm Census, data from experimen- 
tal farms and cooperative experiments with farmers, and 
from on-farm expericnee by soil scientists, extension 
workers, and others. 
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个 ABLE 2.—Predicted average acre yields of principal crops under high level of management 
[Dashes indicate that the crop is not suited to the soil or is not generally grown on it] 


Боу- Alfalfa- Alfalfa- 

Soil Corn | benns | Oats | brome | brome 

hay | pasture 

Animal- 

uni 
пи, Bu. Ка Tons days t 

Aredale loam, 0 to 2 percent кіорея............------------------------------------. 115 41 92 4.5 240 
Aredale loam, 2 to ^ pereent slopes -............................-.---------------- 115 43 90 %7 235 
Aredale loum, 5 to 9 percent slopes... — FT 108 41 5б 4.5 225 
Atterberry allt loam, 0 to 2 percent % ер 47 өз 5.0 250 
Atterberry silt loam, 2 to 5 percent орсо-...--.-..........---.---------------- 123 46 92 50 250 
Atterberry sill loam, benches, 0 to 2 percent slopes. .........-...--.......----.------ 125 47 өз 5.0 250 
Atterberry silt loam, sandy subsiratum, O to 2 percent slope | 95 36 76 4.0 200 
Bassett loam, 2 to % percent кіорез..................- .-------------------------- 107 40 56 4.5 225 
Dassett loam, 5 to 9 percent sbs „%% abe ed ine ees | 102 39 52 43 215 
Bassett loam, û to 9 percent slopes, moderately erodeddd .. | ^n 38 80 41 205 
Bassett loam, 9 to 14 percent slopes, moderately егобей........---------------------- 90 34 72 3.8 190 
Bassett loam, 14 to 18 percent slopes, moderately erodled ---------------------------- 75 25 60 33 160 
Bassett loam, 18 to 30 percent slopes, moderately eroded wo + ~~ eee | қазасы 3 22 2.4 120 
Bertram sandy loam, 2 to 5 percent slopes. nn ана | ба | 25 45 2.2 110 
Bertram sandy loam, 5 to 9 percent slopes. .--.-.------------------------«--------- 50 19 35 2.1 105 
Bertrand silt loam, 0 to 2 percent U 110 42 SS 46 230 
Bertrand silt loam, 2 to 5 percent lobe прове —— 108 11 4. 5 225 
Burkhardt sandy loam, 2 to U percent opex--------------------------- نو‎ il 45 17 36 1.6 хо 
Burkhardt — . loam, 9 to 14 percent slopes, moderately ег TREE -| 30 11 24 1.0 50 
Chelsea loamy fine sand, 0 to 2 percent slopes------------------------------ — 59 22 47 2. 8 125 
Chelsea loamy fine sand, 2 to 5 percent KdahauLS2SLꝝSSSSWSsss ння (SS 57 21 46 2,4 120 
Chelsea loamy fine rund, 5 to 9 percent sb s „ 52 20 т 2.2 110 
Chelsea loamy fine sand, 9 to 18 percent гіорея............-------------- 40 15 42 1.5 75 
Chelsen loamy fine sand, 18 to 30 percent Ez ä АРА ree 20 1. 0 50 
Chelsea-Lamont-Fayette complex, 5 to 9 percent морез...-.---.--------------------- 75 20 60 82 160 
Chelsea- Lamont-Fayette complex, 5 to 9 pereent slopes, moderately erodecd-------------- 72 27 58 3.0 150 
Chelsca-Lamont-Fayette complex, h to 18 percent корея..............---.-- -----.-- 50 20 40 23 115 
Chelsea-Lamont-Fayette complex, 9 to 18 percent slopes, moderately eroded----------- 40 15 35 21 105 
Chelsea-Lamont-Fayetie complex, 18 to 30 percent slopes - % << >>> > --------|--------|---.----|-------- 55 
Chelsen-Lamont-Fayette complex, I8 to 30 percent slopes, moderately егойей4........-- -------------:--1------2-|--“-:-:- 75 
Clyde silty clay Іошп.......................---------- TTL 102 39 82 „0 200 
Clyde-Floyd-Schley complex, 1 to 4 percent ғіорез.........---------------- 100 38 80 4.2 210 
уп loam, 5 to 9 percent slopes, moderately croded -- 93 хл 74 3.5 190 
Colo silt loam, overwnsh.__. sss 106 40 85 45 225 
Colo silty clay loum „„ 104 40 83 4,4 220 
Colo-Ely complex, 2 to 5 pereent slo 105 40 81 4.4 220 
Dickinson fine sandy loam, 0 to 2 percent slopes 83 32 67 5.5 175 
Dickinson fine sandy loam, 2 to 5 percent slopes 51 3⁄1 65 3.4 170 
Dickinson fine sandy loam, 5 to 9 percent slopes 76 29 61 3,2 100 
Dickinson fine sandy loam, 9 to 14 67 25 54 2.8 140 
Dickinson fine sandy loam, loam su Sû 33 69 3.6 150 
Dickinson fine sandy loam, loam substratum, 51 31 05 3.4 170 
Dickingon-Sparta-Tama complex, 5 to 9 percent slopes $$ 33 70 8.7 185 
Dickinson-S Tama complex, 9 to 14 percent slopes 70 30 63 33 165 
Dinsdale silty clay loam, 2 to 5 t 119 45 95 50 250 
Dinsdale silty clay loam, 5 to 9 percent slopes 114 43 91 4. 8 240 
Dinsdale silty clay loam, 5 to 9 111 42 хо 4.7 205 
Dodgeville silt loam, deep, 2 to 5 percent 100 as 59 4.2 210 
Dodgeville gilt loam, deep, 5 to 9 percent slopes . — — 90 3⁄4 72 3.5 190 
Donnan loam, 2 to 8 percent slopes.......... ОВ —— => то 26 2.9 145 
Donnan loam, 5 to 9 percent slopes, moderately 60 22 48 25 125 
Donnan loam, gray subsoil variant 65 25 52 2.7 135 
Downs silt loam, 2 to 5 percent slope ран 119 45 95 5.0 250 
Downs silt loam, 5 to 9 percent кіорея..................----.---------------------- 114 48 91 4. $ 240 
Downs silt loam, 5 to 9 pus slopes, moderately егойей............................ 111 42 59 4.7 235 
Downs silt loam, 9 to 14 percent slopes 7 — ——. eub icai ےچ‎ әна 105 40 34 4.4 220 
Downs silt loam, 9 to 14 percent slopes, moderately Ss a почита 102 39 82 43 215 
Ely silt loam, 2 to 5 Pos, 8 222 ͤ و‎ имање 124 17 99 5.2 260 
Fayette silt loam, 2 to 5 percent ғіорея....... 8 — 113 43 90 47 235 
Кзуейе sill loam, 5 to 9 percent ајорез. ooo — — 108 41 56 4.5 225 
Fayette silt loam, 5 to 9 percent slopes, moderately erodcd-------------------------- š 105 40 м 4.4 220 
Fayette silt loam, 9 to 14 percent «рез. ..........--.-------.......-----.-------.- 00 38 $0 4.2 210 
Fayette silt loam, 9 to 14 percent кі , moderately eroded—ꝛ- — 96 36 7 4.0 200 
ayette silt loam, 9 to 14 percent slopes, severely егойей-..-.----.................... 90 34 72 as 100 
Fayette silt loam, 14 to 18 percent 4орея......------------------------------------ м 32 67 3.5 175 
Fayette silt loam, 14 to 18 percent slopes, moderately егодей............------------- 81 31 65 3,4 170 
Fayette silt loam, 14 to 18 percent slopes, severely eroded ---------------------------- нине E —— 52 3.2 160 


See footnote at end of table. 
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Tanu 2.—Predicted average aere yields of principal crops under high level of management—Continued 


Soil 


Flagler «andy loam, 2 to 5 percent slopes------- .. EXE 


Floyd loum, 1 to 4 percent Do ырысын сы ы „ 
klin silt loam, 0 to 2 percent slopes. >; 


Franklin silt loam, 2 to 5 percent slopes- 
Garwin silty clay ат. * 
Haytield loam, deep ак 
Haytield loam, m tely deop----------- 
Judson silty clay loam, 2 to 5 percent slopes. 
Kennebee silt lam 
Kenyon loam, 2 to 5 percent slopes. .... 
спуоп loam, 5 to 9 percent slopes. --.... 


Kenyon loam, 5 to 9 t slopes, moderately eroded.. 
Kanon loam, 9 to 14 percent slopes, moderately eroded | 


Lawler loam, dec 
Lawler loam, moderately dez 

DEMURE sa LASS пери QUERN — 
和 
Lr terrace escarpments, 14 to 30 percent sh 
а оте маздар атал ыы я 


Marshan RS 


nrshan silty clay loam, moderately deep. 
АСОИ ЗР CUNO LOR сонна 
Muck, shallow.. .. ͤ ͤ K A 2 E 


PPUUPUPUUPUMwwwww оф ооо ооо 02 


Sogn loam, 5 to 9 | Порой. i boosts 
Sogn loam’ 9 to Пі percent slopes: ТТТ тете — 
Sogn loam, 18 to 30 percent slopes... 

Sparta loamy fine sand, 0 to 2 percent slope 


See footnote at end of table. 
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Tante 2.—Predicted average acre yields of principal crops under high lecel of management—Continued 


rii 


Alfalfa- 


Soy- 
Soil Corn beans Oats | brome 
hay pasture 
Animale 
nait- 
һи. Tons dopo ! 

Sparta шашу fine sand, 9 to 18 percent slopes 44 4 „4444 1 33 2.2 110 
Sparta loamy fine sand, lonm Бани, to У percent ehe | 5 25 52 27 135 
Sparta loamy fine sand, loam substratum, à to 9 percent slopes -| 60 23 48 25 125 
Spillville lonm. ... - obici siia iie ری‎ тыры сети арыла a қанған RAIS | 12 46 as һ1 200 

Steep Mek land rere FFF бінде ee a eee — G я 
Stronghurst silt loam, 0 ta 2 percent slnpes-----------------------------------------| 119 45 05 5,0 250 
Tama silty Фау loum, O to 2 percent slopes | 197 45 95 5. 2 260 
Tama silty clay loam, 2 to 5 pereent loss „„ | 125 48 ча 2.2 260 
Tama silty clay loam, 5 to 9 percent lobe | 120 46 90 50 220 
Tama silty clay loam, 2 to 9 percent slopes, moderately croded----------------------- 117 11 NS 4 0 245 
Тата silty clay loam, benches, 0 to 2 percent slope баласы Ыдыс, 197 45 95 5.2 260 
Tama silty clay loam, benches, 2 to 5 percent slopes š 125 45 95 5.2 260 
Tell xilt loum, 2 to 5 percent Mopes------------------- 3 “> 50 30 64 33 165 

Tell silt loam, 5 to 9 percent slopes, moderately сгойсй.............................. 72 27 55 3. 0 17 
ДОН НИТИ О T си erue sumpsi aa 6 саваа аена dm ip Pedir QUNM € 111 43 хо 42 225 
Walford sift loam SSN SE НЕЗ AEE 2 99 3s 75 3.5 175 
Walford silt loam, benches. ..............-. 99 3$ 75 45 175 

ЧУДОВО idan: O do 0 pe aps pag. съ ..... " 72 27 57 10 1: 
Wapsie loam, 2 to 5 percent sohn a EEE 70 27 56 2.9 145 
ао elit Јода 2 16 З ВОНИЦЕ TT e qe c tm prr tnnt 1H 48 85 1. 7 235 
Waubeek silt loam, А to e ааа | 105 40 79 4.4 220 
Waukee loam, 0 to 2 percent lob : 95 37 78 4.1 205 
Waste inani ЛО пето ИИИ осознании erro tor — | 96 36 77 4.0 200 
Waukee loam, uplands, 0 to 2 percent зіорса....................................... 0% 37 78 4.1 205 
Waukee loam, uplands, 2 to 5 percent Юре nee | 96 36 77 4.0 200 
Waukee loam, uplands, 5 to 9 percent slopes. -| 55 32 68 3.5 135 
Waukegan silt loam, 0 to 2 percent «Іорее....................................-.--.. 95 36 76 40 200 
Мамкокап sili juam, ір В percent ШОВ LL o lore M oo hh °з 35 74 3.9 195 
Vaukegan silt loam, 5 to 9 percent зіорез......-.-...--..-.-.---.-------- DA ы NN 33 70 3 7 185 
Whalan loam, moderately deep, Š to 9 percent slopes, moderately eroded-------------- 59 22 47 2.5 125 
Whittier silt loam, O to 2 percent slope... | 90 34 72 9,8 190 
Whitticr silt loam, 2 to 5 percent віорея.......-.--.- ی‎ ——— 58 за то 87 185 
Whittier silt loam, à to 9 percent slopes, moderately croded .. көздін so 30 64 за 170 


! Animaleunitedays is the number of days that 1 acre will provide grazing for 1 animal unit, ог 1,000 pounds of live weight, without 


damage to the pasture, 


The yield predictions are meant to serve as guides. 
They are approximate values only and should be so con- 
sidered. Of more value than actual yield figures to many 
users із the comparative yields between soils. Actual 
yields have been increasing in recent years, and if the 
continue to increase as expected, predicted yields in this 
table will soon be too low. 


Woodland 


Trees cover about 4 percent of Linn County, and most 
wooded areas are adjacent to the streams, Woodland was 
highly valued by the early settlers for building material 
and fuel. The settlers harvested the best trees and left the 
less desirable ones. Gradually the less desirable trees domi- 
nated the woodland. Some formerly wooded soils, notably 
the Chelsea, Lamont, Fayette, Seaton, and Coggon, were 
cleared for farming. Some of these soils are now eroded, 
and suitable trees should be planted on them, 

The present pattern of tree cover is directly related (о 
the nine soil associations in the county. The largest. per- 
centage of wooded areas is in associations 1 and 9. In the 
other soil associations, a few woodlots and trees are seat- 
tered along the drainageways, along fence rows, and on 
farmstends, | 


Native woodland still in existence can be kept relatively 
productive with use of good management practices, such 
as protecting the areas from livestock and fire, group selec- 
tive cutting, thinning and planting, and woodland weed- 
ing. The objective in woodland management is (о attain 
sustained production by cutting the amount of wood that 
the stand is producing in yearly growth, This cutting can 
be done each year or periodically every 5 to 10 years, But 
some woodlands are of such poor quality that the best 
procedure is to replace the hardwoods with the relatively 
more valuable conifers. Before conifers are planted, com- 
petition from inferior species of trees and shrubs must be 
eliminated by mowing or by spraying them with some type 
of chemical brush killer, 

Several agencies in Iowa can assist woodland owners in 
improving their products and marketing them. The Soil 
Conservation Service can help woodland owners determine 
which soils are suitable for trees and the production and 
conservation treatment needs of trees. State foresters can 
assist in developing plans for managing new or old stands 
of trees. 


Factors affecting woodland management 


Soils differ in their suitability for use as woodland. The 
factors that influence such use are somewhat different and 
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jess restrictive ап those that limit the use of soils for 
cultivated crops, This soil survey can help the owner of a 
wooded tract determine where he can get the best return 
for his investment in woodland management. If the soils 
are suited to trees, the owner can afford to spend time and 
money in managing his woodland carefully. Little man- 
agement, other than that needed to protect the soils, how- 
ever, із justified on poor sites, Some factors that are 
important in woodland management are discussed іп the 
following paragraphs. 

Moixiure—Vhe growth of trees is directly related to the 
ability of a soil to supply moisture. Тһе available water 
capacity of any soil depends largely on the slope, effective 
depth, texture, penu „and internal drainage, Ex- 
amples of soils that have only n limited supply of available 
moisture are the Chelsea, Sogn, and Sparta soils and Steep 
rock land. 

Aspect, or direction of exposure. Forest studies show 
а definite relationship between the exposure of a site and 
the rate of tree growth. Trees generally grow and produce 
better where slopes face north or east. оа шешіу sloping 
or nearly level valley flats and broad ridgetops than in 
areas where slopes face south or west, Long, steep slopes 
that have various exposures are typieal for such soils as 
the Fayette, Seaton, Sogn, and Steep rock land. 

Evoxion—Froded soils are generally not suitable for 
hardwoods, although pines can be planted on those sites. 
Examples of eroded soils are some soils of the Bassett, 
Сопооп, Fayette, and Seaton series. Natural reseeding of 
trees is greatly reduced by erosion. 

Soil reaction and soil fertility —These factors have some 
influence on the adaptation and growth of different species 
of trees. For example, walnut and locust trees grow best 
on neutral to slightly calcareous soils. Pines need a slightly 
acid soil. Most species of pine, especially the native species, 
are poorly suited to soils that are high in lime, but hard- 
woods commonly grow well on those soils. Eastern red- 
cedar is also tolerant to lime, Some areas of Seaton soils 
contain excess lime in the subsoil. Most of the bottom-land 
soils in Linn County are neutral in reaction. Hardwoods 
should not be planted on eroded or depleted soils, and they 
generally are poorly suited to formerly cultivated soils, 
whereas pines grow fairly well on these poorer sites. 


Woodland suitability groups 


Management of woodland can be planned more effec 
tively if soils are grouped according to soil characteristics 
that affect the stands and growth of trees, In table 3. the 
soils of Linn County have been placed in 10 woodland 
suitability groups, Each group consists of soils that have 
about the same management limitations and potential 
productivity. 

For each group, trees most suited to forest, windbreaks 
(fig. 9), and Christmas trees are listed. Also listed are 
trees and shrubs that are suitable as cover for wildlife. 
Some of the species listed provide food as well as cover. 

Site index is the height in feet of the dominant and 
codominant trees in the stand at the age of 50 years (70). 
The estimates аге based on data from well-stocked, even- 
aged stands that һауе good tree density and generally 
unmanaged stands, The site index is also a means of assess- 
ing site quality or potential productivity. Estimates are 
based on the experience and judgment of the woodland 
conservationist and soil scientists. Most of the wooded 
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areas in the county are producing far below their potential. 
Better management than is now practiced will be required 
to attain the production shown. 

Wildlife 

In Linn County the trend toward larger farms and 
more intensive cropping systems has not only impaired 
the balance among the food, cover, and water that are 
needed for wildlife, but it has also destroyed entire 
habitats for wildlife. Tf the exploitation of land con- 
tinues there is little hope for the preservation of wildlife 
and their habitats. It is the responsibility of the land- 
owner to provide for the safety and preservation of the 
wildlife on his land. 

Wildlife and their habitats are a necessary link in the 
eyelie chain of life processes. They are not only valuable 
from the standpoint of recreational, economic, and esthetic 
purposes but are necessary for the existence of man. 

Any area сап be utilized as a wildlife habitat, but 
various areas differ in their degree of suitability for 
specific habitats and wildlife. For example, the forested 
Fayette soils provide excellent habitat for such small 
upland animals as fox, squirrel, rabbits, groundhogs, and 
birds, but. Fayette soils do not provide suitable habitat 
for such wetland wildlife as duck and muskrat. 

Wildlife is influenced by to phy and fertility and 
other characteristics of the soil, Topography affects wild- 
life through its influence оп land use. The extremely 
rough, irregular areas such as those of Steep rock land, 
Loamy terrace 5 and the steep Fayette and 
Bassett soils may be hazardous for livestock and unsuit- 
able for crops, but the undisturbed vegetation is valuable 
to wildlife. If suitable vegetation is lacking іп some areas, 
it can often be developed to improve conditions for desir- 
able kinds of wildlife. 

Soil wetness and available water capacity are impor- 
tant considerations in selecting areas for construction of 
ponds for fish und Гог developing and maintaining habi- 
tats for wildlife. Some areas suited to wetland wildlife 
are Loamy alluvial land and Marsh. The Clyde, Colo, 
Floyd, Maxfield, and Tripoli soils are moderately suited 
to wetland wildlife habitat and also have few limitations 
for the construction of ponds. Ponds ean also provide 

recreational sites, Also, in areas of Loamy alluvial 
and are many small, undrained depressions that support. 
marsh vegetation and hold water a part of the year, if 
not all the year, These areas are used by muskrat and 
mink, and also by migrating waterfowl for feeding and 
nesting. Mallard, tear and other ducks nest and raise 
their young in these areas, 

The Cedar and Wapsipinicon Rivers, Buffalo Creek, 
and smaller streams provide sport fishing. 

The Fayette, Downs, and Chelsea soils have more 
wooded areas than the other soils in the county, and 
thereby give protection for fox, squirrel, deer, and many 
other animals, In as much as the cultivated areas are 
smaller than in other soils, there is enough protection 
for animals and also enough food from the crops that 
are grown by farmers. 

In areas of the other soils, farms are larger and more 
intensively cropped. Fences have been removed so that 
large farm equipment can be used efficiently. The fence 
rows were formerly valuable as nesting places and travel 
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‘igure . A windbreak of Douglas-fir that is 27 years old. 


lanes for some species of wildlife. They also provided a 
limited food supply. Although the food supply is abun 
dant in the heavily cropped fields, a lack of cover nearby 
commonly makes the food unavailable. A year-round 
cover is needed to make the food easier to obtain, Quail, 
yhoasant, and rabbit need this cover to escape from fox, 
mwks, wud other predators. This cover also provides 
nesting places for game and songbirds. Some of the 
larger and more intensively eropped farms are on the 
Dinsdale, Kenyon, and Tama soils. 

'The district Soil Conservation Service office сап pro- 
vide complete information on creation and preservation 
of wildlife habitat. 


Engineering Uses of the Soils 


This section is useful to those who need information 
about soils used as structural material or ая foundation 
upon which structures are built, Among those who can 
benefit, from this section are planning commissions, town 
and city managers, land developers, engineers, contrac- 
tors, and farmers. 

Among properties of soils highly important in engi- 
neering are permeability, strength, compaction charac- 
teristics, soil drainage condition, shrink-swell potential, 
grain size, plasticity, and soil reaction. Also important 
are depth to the water table, depth to bedrock, and soil 
slope. These properties, in various degrees and combina- 
tions, affect construction and maintenance of roads, air- 
ports, pipelines, foundations for small buildings, irriga- 
tion systems, ponds and small dams, and systems for 
disposal of sewage and refuse. 
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Information in this section of the soil survey can be 
helpful to those who— 


1. Select potential residential, industrial, commer- 

cial, und recreational areas. 

Evaluate alternate routes for roads, highways, 

pipelines, and underground cables, 

3. Seck sources of gravel, sand, or clay. 

4. Plan farm drainage systems, irrigation systems, 
ponds, terraces, and other structures for con- 
trolling water and conserving soil. 

5. Correlate performance of structures already built 
with properties of the kinds of soil on which 
they are built, for the purpose of predicting per- 
formance of structures on the same or similar 
kinds of soil in other locations. 

6. Predict the trafficability of soils for eross-eoun- 
try movement of vehicles and construction equip- 
ment, 

7. Develop preliminary estimates pertinent to con- 
struction in a particular area. 


Most of the information in this section is presented in 
tables 4, 5, and 6, which show, respectively, several esti- 
mated soil properties significant to engineering; interpre- 
tations for various engineering uses; and results of engi- 
neering laboratory tests on soil samples. 4 

This information, along with the soil map and other 
parts of this publication, can be used to make interpreta- 
tions in addition to those given in tables 4 and 5, and it 
also can be used to make other useful maps, 

This information, however, does not eliminate need for 
further investigations at sites selected for engineering 


to 
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works, especially works that involve heavy loads or that 
to depths greater than those shown in 
ке greater than 6 feet. Also, 
inspeetion of sites, espeeinlly the small ones, is needed 
clineated areas of a given soil mapping 

unit may contain small areas of other kinds of soil that 


require excavations 
the tables, generally depths 


because many d 
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meanin 
neers, 


'TAnLE 3.— Woodland interpretations 
[The symbol < means less than] 


Description of woodland suitability 
groups, series, and map symbols 


Group 1: Excessively drained and well-drained, coarse- 
textured and medinme-textured soils that are shallow 
to sand, gravel, and bedrock; moderate to very rapid 
permeability; low or very low available moisture 
mene 
urkhandt; 285C, 28502, 
Loamy terrace esenrpments: 
Sogn: 412C, 4120, 4126. 
Steep rock land; 4/80. 


Group 2: Somewhat excessively drained or excessively 
drained, coarse-toxtured to mediumestextured, nearly 
level to moderately steep solls; rapid or very rapid 
permeability; low or very low available moisture 
enparity. 

Chelsea: 63A. 638, 63С. 63D. 63Ғ 


154Ғ. 


Chelsea-LamontsFayette: 293C, 29302, 2930. 
29302, 293Ғ, 293 Ғ2. 
Dickinson-Sparta-Tama; 442C, 4420, 


Flagler; 284A, 2848, 284C, 28462. 
Sparta: 41 A, 41B, 41C, 41D, 3938, 393C. 


Group 3: Moderately coarse textured soils and modium- 
textured or moderately fine textured soils that have 
sand and gravel or bedrock at a depth of 20 to 40 inches; 
nearly level to moderately ; moderate to mod- 
erately rapid permeability; low to moderate available 


moisture capacity. 
riram: B, 809C. 
Dickinson: 175A, 1758, 175C. 1750, 4098, 409C. 
Lamont: 1108, 110C. 
Olin: 4088, 4080. 
Rockton: 2138. 2136, 214В, 214C., 2140. 
Sattre: 778A, 778B, 778C2. 
Saude: 177A, 1778, 177С. 
Tell: 3538, 353 
Wapsie: 777A, 777 B. 
Waukee: 178A, 1788, 570A, 5788, 578С. 


Waukegan: 350A, 350B, 350C. 
Whalan: 207С2. 
Whittier: 352A, 3528, 35202. 


Зее footnote at end of table, 


Estima 
site index | board feet 


Windbreaks 


Eastern white 
ine, red pine, 
tch pine, 
European 
larch, eastern 
redeedar. 


Enstern white 
pine, Scotch 
pine, red 
pine, eastern 
гед-седаг. 


cedar, Nore 
way 

жау popes 
poplar, ro- 
»usta poplar, 


ва 


тту 
honeysuckle. 


Eastern white 


=y spruce, 


Norway pop- 


honeysuckle, 


have strongly contrasting properties and different suit- 
abilities or limitations for soil engineering. 
Some of the terms used in this soil survey have special 
to soil scientists that are not known to all engi- 
he Glossary defines many of these terms as com- 
monly used in soil science, 


Species suitable for— 


Wildlife 


Honeysuckle, 
ninebark. 


Honeysuckle, 
viburnum, 
ninebark, 
lilac, dog- 
wood, cardinal 
autumn- 
olive. 


Honeysuckle, 
viburnum, 
ninebark, 
Шас, dog- 
wood, cardinal 
autumn- 
olive. 
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TABLE 3.— Woodland interpretations—Continued 


See footnote at end of table. 


Estimated | Estimated | Species suitable for 
site index | board feet | = 
Description of woodland suitability for per acre | 
groups, series, nnd map symbo | upland per year Commercial 
oaks or oaks open-land Windbreaks Wildlife 
| planting 

Group 4: Wall drained and moderately well drained, 76.85 | 730-300 | Eastern white Enstern white Honeysuckle, 
medium-textured or moderately fine textured, nearly pine, red pine, viburnum, 
level to moderately steep soils; moderate or moderately pine, Norway pine, Norway nineburk, 
slow permeability, high or moderate available moisture spruce, Scotch spruce, white lilac, dog- 
capacity. pine, Euro- spruce, east- wood, cardinal 

rirand: 793A, 7938, pean larch ern redeedar, autumn-olive, 
Dinsdale: 37/8, 377C, 377C2. caatern red- Norway 
Dodgeville: 2048, 204C. cedar, walnut, poplar, Sioux- 
Downs: 1628, 162С, 162C2. 1620, 16202. green ash, and poplar, 
Fayette: 1638, 163C, 163C2, 1630, 16302, 16303, hackberry, robusta pop- 
63E, 163E2, 163 E3. 71638 hard maple. Inr, green ash, 
Judson: 8B. | hackberry. 
Richwood: 977. 
Seaton: 6630, 63302, 6636, 633E2. 
Tama: 120A, 1208. 120C, 120С2, T120A, Т120В. 
Waubeck: 7718, 771C2. 

Group 5: Well drained and moderately well drained, 66-75 | 200-249 | Eastern white Eastern white Honeysuckle, 
mudium-textured or moderately fine textured, steep ог pine, red pine, red viburnum, 
very steop soils; moderate permeability; high available pine, Norway pine, Norway ninebark, 
moisture ca ty. spruce, Scotch spruce, east- lilac, dog- 

Fayette: 163Ғ, 163F2. pine, Euro- ern redcedar, wood, cardinal 
Seaton; ООЗЕ, 663F2. pean larch, Norway pop- autumn-olive. 

eastern red- lar, Sioux- 

cedar, walnut, land poplar, 

green ash, robusta 

hackberry, poplar, n 

hurd maple. ash, hack- 

berry. 

Group 6: Well drained and moderately well drained, 66-75 | 200-249 | Eastern white Eastern white Honeysuckle, 
пейки олія or moderately fine textured, nearly pine, white ne, red ninebark, 
level to moderately steep soils, and soils that formed in ine, red pine, Scotch viburnum, 
moderately coarse textured or coarse textured material pine, Scotch pine, eastern lilac, dog- 
over medium-textured material; moderate to modernte- pine, eastern r, wood, eardinal 
ly slow permeability: high available moisture capacity. г, Norway autumn-olive. 

Aredale: 426A, 4268, 426С. Norway ruce, 
Bassett; 171B,171C,171C2, 17102. 171 £2. 171 F2. spruce, Euro- Douglas-fir, 
Coggon: 302С2. n larch, Norway pop- 
Kenyon: 838, 83C, 83C2, 8302. uglas-fir, lar, Siouxland 
black walnut, poplar, robus- 
es ash, ta poplar, 
ekberry. рою ash, 
сКЪеггу. 

Group 7: Somewhat poorly drained, medium-textured 56-65 | 150-199 | Eastern white Eastern white Eastern white 
or moderately fine textured, generally nearly level or pine, Scotch pine, Scote pine, Scotch 
gently sloping soils; slow runoff; moderate or mod- pine, pine, red pine, 
crately slow permeability, and moderate to high avail- pine, Norway pine, Norway pine, Norway 
able moisture capacity for most soils; Donnan soils are spruce, spruce, spruce, 
gently sloping to moderately sloping and have very eastern eastern castern 
slow permeability; moderately deep phases of Hay- т, redeedar, А 
бой — зум soils have low to modernte availa жана пас Norway 
moisture capacity. arch, green А oplar, 

Atterherr: 281A, 2918, Т29ТА, 351A. sah, яті ла Била 

Donnan: 7828, 78202. hackberry. ; poplar, 

Ely: 4288. robusta robusta 

Floyd: 198B. poplar, poplar, 

Franklin: 761A, 7618. green ash, pn ash, 

Hayfield: 725, 726. kberry. аск д 

pace өе 184А. honeysuckle, honeysuckle, 

Lawler: 225, 226. red-osier red-osier 

ст 119А, Т119А. dogwood. dogwood. 
evin: . 

Oran: 471A, 4718. 

Keadlyn: 399A. 

Schley: 4078. 

Stronghurst: 165A. 
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Estimated | Estimated 


site index 
Deseription of woodland suitability for 
groups, séries, and map symbols upland 
oaks 
Group 5: Dominantly well-drained to somewhat poorly [9] 
drained, moderatelv coarse text to moderately 


fine textured, nearly level or gently sloping soils on 
bottom lands; slow to medium runoff; moderate or 
moderately Өр permeability; high available mois- 
ture capacity for most soils, but ranges to low or very 
low in fine sandy loams and loamy fine sands, 

Kennebec: 212. 

Lawson: 484. 

Loamy alluvial land: 315, 

Nodaway: 220A, 2208. 

Spillville; 485. 


Group 9: Poorly drained, medium-textured to fine- () 
textured, nearly level ог gently sloping soils; moderate 
to very slow permeability; high or moderate available 
moisture capacity, 

Clyde: Lu 


Clyde-Floyd-Sehley: 3918. 
33. 133+. 


Colo: 1 
118. 
772. 


Соје Ду; 

Donnan: 

Garwin: 118. 

Klinger-Maxfield: 3818, 
2 2191152, 


arshan: En 


398. 
160, 7160. 


i: 
Walford: 
Group 10; Very poorly drained orgnnie solls | (9 

I 354. 


иги: 
Muck: 21,221. | 


! Soils generally not suited, 


Engineering soil classification systems 


The two systems most commonly used in classifying 
samples of soils for engineering are the Unified system 
(78), used by the SCS engineers, Department of Defense, 
and others, and the AASHO (1) system, y x by the 
American Association of State Bw Officials. 

In the Unified system soils are classified according to 
particle size distribution, plasticity, liquid limit, and 
organic matter, Soils are grouped in 15 classes, There are 
eight classes of course-gruined soils, identified as GW, 
GP, GM, GC, SW, SP, SM. and SC; six classes of fine- 

ined soils, identified as ML, OL, OL, MIT, CIT, and 
би: and one class of highly organic soils, identified as 
Pt. Soils on the borderline between two classes aro desig- 
nated by symbols for both classes; for example, CL-ML. 


- - 


The AASHO system is used to elassify soils according 
to those properties that affect use in highway construc- 
tion and maintenance. In this system, a soil is placed in 
one of seven basic groups ranging from A-1 through A-7 
on the basis of grain-size distribution, liquid limit, and 
ety index. In group A-1 is gravelly soil of high 

ring strength, or the best soil for subgrade (founda- 
tion). At the other extreme, in group A 7, is clay soil 
that has low strength when wet and that is the poorest 
soil for subgrade. Where laboratory data are available to 
justify a further breakdown, the А-1, A-2, and А-Т 
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Woodland interpretations—Continued 


Species suitable for— 


board feet 

per acro 

per year Commercial 

for oaks open-land Windbreaks Wildlife 

planting 
O 2 Cottonwood, (3). 

soft maple, 
green ash. 


() Soft maple, | Soft maple, Soft maple, 
cottonwood, cottonwood, cottonwood, 
sycamore, sycamore, sycamore, 
willow, green willow, green willow, green 
ash, hack- nsh, hack- ash, hack- 
berry. berry. berry. 

(9 o оснивао — Red-osier dog- 

wood, button- 
ball bush. 


groups аге divided as follows: A-1-a, A-1-b, А-9-4, A- 
9-5, A-9-6, А-9-1, А-1-5, and A-7-6. As additional 
refinement, the engineering value of а soil material can 
be indieated by a group index number. Group indexes 
range from 0 for the best material to 20 or more for the 
poorest. The AASHO classification for tested soils is 
shown in table 6; the estimated classification is given in 
table 4 for all soils mupped in the survey area. 


Soil properties significant to engincering 


Several soil properties significant to ineering are 
estimated in table 4, These estimates are с for typical 
soil profiles, by layers sufficiently different to have dif- 
ferent significance for soil engineering. The estimates are 
based on field observations made in the course of mapping, 
on (езі duta for these and similar soils, and on experience 
with the same kind of soil in other countrics. Following 
are explanations of some of the columns in table 4, 

Depth to bedrock is distance from the surface of the 
soil to the upper surface of the rock layer. 

Depth to seasonal high water table is distance from 
the surface of the soil to the highest. level that. ground 
water reaches in the soil in most Tog 

Soil texture is described in table 4 in the standard 
terms used by the Department of Agriculture, "These 
terms Lake into account relative percent of sand, silt, 
and clay in soil material that is less than 2 millimeters іп 


LINN COUNTY, IOWA 


diameter, “Loam,” for example, is soil material that con- 
tains 7 to 27 percent clay, 28 to 50 percent silt, and less 
than 52 percent sand. If the soil contains gravel or other 
purticles coarser than sand, an appropriate modifier is 
added, as for example, “gravelly loamy sand.” “Sand,” 
“silt,” “clay,” and some of the other terms used in USDA 
textural classification are defined in the Glossary of this 
soil survey. 

Permeability is that quality of a soil that enables it to 
transmit water or air. It is estimated on the basis of those 
soi characteristics observed in the field, pesas y 
structure and texture, Тһе estimates in table 4 do not 
take into account lateral seepage or such transient soil 
features as plowpans and surface crusts. 

Available water capacity is the ability of soils to hold 
water for use by most. plants. Tt. is commonly defined as 
the difference between the amount of water in the soil at 
field eapaeity nnd the nmount at the wilting point of 
most crop plants. 

Reaction is the degree of acidity or alkalinity of a soil, 
expressed in рії values. The p value and terms used (о 
deseribe soil reaction are ехр ained in the Glossary. 

Shrink-swell potential is the relative change in volumo 
to be expected of soil material with changes in moisture 
content, that is, the extent to which the soil shrinks as it 
dries out or swells when it gets wet, Extent of shrinkin 
and swelling is influenced by the amount and kind o 
clay in the soil. Shrinking and swelling of soils causes 
much N to building foundations, roads, and other 
structures, A Aigh shrink-swell potential indicates a haz- 
ard to maintenance of structures built in, оп, or with 
material having this rating. 


Engineering interpretations of the soils 


The interpretations in table 5 are based on the engi- 
neering properties of soils shown in table 4, on test data 
for soils in this survey area and others nearby or adjoin- 
ing, and on the experience of engineers and soil scientists 
with the soils of Linn County. In table 5, ratings are used 
to summarize limitations or suitability of the soil for all 
listed purposes other than for highway location, fonnda- 
tions for Jow buildings, reservoir areas, embankments, 
drainage of eropland and pasture, terraces and diver- 
sions, and grassed waterways. For these particular uses, 
table 5 lists those soil features not to be overlooked in 
planning, installation, and maintenance, 

Soil limitations are indicated by the ratings slight, 
moderate, and severe. Slight means that the soil proper- 
ties generally are favorable for the rated use, or that 
limitations are minor and easily overcome, Moderate 
means that some soil properties are unfavorable but can 
be overcome or modified by special planning and design. 
Severe means that the soil properties are so unfavorable 
and so difficult to correct or overcome as to require major 
soil reclamation and special design. For some uses, the 
rating of severe is divided to obtain ratings of severe and 
very severe. Very severe means one or more soil proper- 
ties nre so unfavorable for a particular use that over- 
coming the limitations is most diffieult and costly and 
commonly is not practical for the rated use. 

Soil suitability is rated by the terms good, fair, and 
poor, which have, respectively, meanings approximately 
parallel to the terms slight, moderate, and severe. 
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Following are explanations of some of the columns in 
table 5: 

Topsoil is used for topdressing an area where vegeta- 
tion is to be established and maintained, Suitability is 
affected mainly by ease of working and spreading the soil 
material, such us in preparing a seedbed ; natural fertility 
of the material, or its response of plants when fertilizer 
is applied; and absence of substances toxic to plants. 
Texture of the soil material and content of stone frag- 
ments are characteristics that affect suitability, but also 
considered in the ratings is damage that will result at 
the area from which topsoil is taken. 

Sand and gravel are used in quantities in many 
kinds of construction, The ratings in table 5 provide 
guidance about where to look for probable sources. A soil 
rated us a good or fair source of sand or gravel generally 
has a layer at. least 3 feet Мек, the top of which is at a 
depth of less than 6 feet. The ratings do not take into 
account thickness of overburden, location of the water 
table, or factors that affect mining of the materials, and 
neither do they indicate quality of the deposit. 

Road fill is soil material used in embankments for 
roads, The suitability ratings reflect the predicted per- 
formance of soil after it has been placed in an embank- 
ment that has properly compacted and provided 
with adequate drainage and the relative ease of excavat- 
ing the material at borrow areas. 

ighway location, as rated in table 5, refers to sites for 
highways that have an all-weather surface expected to 
carry automobile traffic all year, The highways have a 
subgrade of underlying soil material; а base consist in 
of gravel, crushed за or soil material stabilized with 
lime or cement; and a flexible or rigid surface, commonly 
asphalt or concrete. These locations are graded to shed 
water and have ordinary provisions for drainage. They 
are built from soil at hand, and most cuts and fills are 
less than 6 feet, r 

Soil properties that most affect design and construction 
of highways are Joad-supporting capacity and stability 
of the subgrade, and the workability and quantity of eut. 
and fill material available. The AASHO and Unified 
classification of the soil material, and also the shrink- 
swell potential, indicate traffic-supporting capacity. Wet- 
ness and flooding affect stability of the material. Slope, 
depth to hard rock, content of stones and rocks, and wet- 
ness affect ease of excavation and amount of cut and fill 
needed to reach an even grade. 

Foundations for low buildings, as rated in table 5. are 
for сат a not more than three stories high that are 
supported by footings placed in undisturbed soil. The 
features that. affect. the rating of a soil are those that 
relate to capacity to support load and resist settlement 
under load and those that relate to ease of excavation, 
Soil properties that affect. capacity to support load ure 
wetness, susceptibility to flooding, density, plasticity, tex- 
ture, and shrink-swell potential. Those that affect. exea- 
vation are wetness, slope, depth to bedrock, and content. 
of stones and rocks. 

Pond reservoir areas hold water behind a dam or 
embankment. Soils suitable for pond reservoir areas 
have low seepage, which is related to their permeability 
and depth to fractured or permeable bedrock or other 
permeable material, 
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TABLE 4.—Estimated soil properties 


[An asterisk in the first column indicates that at least one mapping unit in this series is made up of two or more kinds of soil. The soils 
for referring to other series that appear in the first column of thiz 


Soil name and map 
symbols 


USDA texture Unified AASHO 


Aredale: 426A, 4268, 426С....... >10 | >5 0-10 Ілат................ СІ, A-4(4-8) 
Light aa clay loam aud CL, SM А-4(1-4) or А-0 
wav k foum., (4- 
Sandy loam........... SM or SC А-2-4 зе А-4(1-4) 
55-70 | Heavy loa mn СІ, A-6(6 10) 
Atterberry: 
SNA 39 Es oco ER EEE 29430 2-4 0-16 | Silt loam. `. ML or CL A-G(8-12) 
16-46 | Silty clay loam........| CL А-7-6(12-16) 
46-60 | Heavy silt loam .. CL A-6(8-12) or A-7-6 
(10 14) 
усу ысық ыр шысы >10 2-4 | 0-17 | Silt loam casa =. МІ. ог СІ, A-0(8-12) 
| 17-42 | Silty clay loam........ СІ, А-7-6(12-16) 
| 42-50 | Heavy silt loam МІ, or CL 4 1610 or A 7 б 
50-60 | Sandy loam........... ЕМ or 8C А-4(1-21 or A-2-4 
— ове >10 2-4 0-18 | Silt loam............. МІ, ог CL A-6(8-12) 
18-33 | Silty clay loam........ CL A 7 6(12 16) 
3343 | Heavy siltloam....... A-6(8-12) or А-7-0 
| (10-14) 
43-55 | Sand 8M or SP-SM А-2-4 or A-3 
Bassett: 1718, 171C, 17162, >10 (2) 0-19 | Loto. ЕК s CL А-4(4-5) ог A-6 
17102, 171E2, 171F2. (6-10) 
19-30 Heavy oa CL 8-46-10) 
39-60 | Lamm СІ, A-6(6-10) 
Bertram: 809B,809C....... неа (6) >5 0-30 | Sandy loa m ЕМ А-4(1-4) 
30-34 | Sandy clay loam....... БС or CL А-0(4-8) 
84 Limestone, 
Bertrand: 793А,7936........... >10 >5 0-11 Sit loa m MLor СІ, A-4(4-8 
11-45 Мо to heavy silt ML or CL A-6(6-10) 
oam. 
45-00 | Stratified silt loam ML and SM А-4(4-8) and А-2-4 
and coarse sandy 
loam. 
Burkhardt: 285C,285D2......... >10 | >5! 0-15 | Sandy loam........... зм А-2-4 оғ А-4(1-4) 
15-60 | Gravelly loamy sand SW or SP A-1-b 
and gravelly sand. 
*Chelsea: 63A, 63B, 63C, 63D, >10 >5 0-4 | Loamy fine sand SM A-2-4 
ЗЕ, 2980, 293C2, 293D. 29302. 4-70 | Fine sand... SP or SM А-З or A-2 


For properties of Fayette and 
Lamont soils in 293C, 203C2, 
293D, 293D2, 293F, and 
293F2, асе their respective 


series, 
*Clyde: 84, 3913 >10 1-3 0-21 | Silty clay loam........| CL, OL, or ОП А-7-2 or A-7-6 
For properties of EY and (11-16) 
Schlev soils in 391D, see 21-41 | Heavy loam__________ CL, SM A-6(6- 10) 
тат respective series, 41-60 | Heavy loam . CL, ЗМ A-6(6-10) 
Cogpn Wer. 210 0) E | Д СІ, ог МІ, ur T or А-0 
14-60 | Heavy loam..........| CL А-6(6-10) 


See footnotes at end of table. 
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significant to engineering 


in such термек unita may have different posts and limitations, and for this reason it is necessary to follow carefully the instructions 
table. The sign > means more than; the sign < means less than] 


Percentage passing sieve— 


Reaction ! Shrink-swell potential 


Permeability Available water 


Хо, 4 No. 10 Ха 200 capacity 
(4.7 mm.) (2.0 mm.) (0.074 mm.) 
---------------------------- ші 
Ja. Ar. indin, of roll p 
100 100 60 75 0. 65-2. 00 0, 15-0, 18 | 5 1-86 0 | Moderate. 
100 100 40-70 0. 63-2, 00 0. 14 0. 18 5. 1-6. 0 | Moderate. 
100 100 30-40 2. 00-6, 30 0, 10-0, 14 5. 6-6.0 | Low. 
95 100 80-100 55 65 0. 63-2. 00 | о. 14-0, 17 1. 0-0,0 Moderate. 
100 100 95-100 а 63-2 00 0, 19-0. 23 5. 6-7.3 | Moderate, 
100 100 92-100 0, 20-6, 30 0 10-0. 21 5. 1-6,0 | Moderate to high, 
100 100 $5 100 0. 63-2. 00 0, 18-0, 20 5 (6-6. 0 | Moderate. 
100 100 95-100 0, 65-2. 00 0. 19-0, 22 5. 6 7. 3 Moderate. 
100 100 15-100 0. 20-0. 30 0, 19-0, 21 5, 1-6,0 | Moderate to high. 
100 100 95-100 0. 63-2. 00 0. 15-0. 20 5660 | Moderate, 
100 100 30-40 2. 00-6. 30 0, 10-0, 14 5. 6 U. 0 Low. 
100 100 95 100 0, 63-2, 00 0, 19-0. 23 Һ.6-7.3 | Moderate, 
100 100 95-100 0. 63 2. 00 0. 19-0, 21 56-60 | Moderate to high. 
100 100 95-100 0, 63-2, 00 0. 18 0.20 5. 6-0.0 | Moderate. 
100 50-100 5-25 6. 30-20. 0 0, 02-0. 04 5. 6-6.0 Very low. 
100 100 62-50 0, 63-2. 00 0. 14-0. 15 4. 5-0. 5 | Модегие. 
95 100 00-05 55-65 0 20-0 63 0 14-0. 17 4.5-5.5 | Moderate. 
92-100 90-92 55-65 0, 20-0, 63 0 14-0 17 0. 0-7. 8 | Moderate. 
100 05-100 30-2 2. 00-6. 20 0.10 0.11 5, 6-7. 3 | Low, 
100 100 35-55 0. 03-2. 00 0, 14-0. 18 5. 6 U. 0 Low to moderate. 
* 
100 100 90 100 0. 63-2. 00 0, 18-0, 23 6. 1-7.3 | Moderate. 
100 100 90-100 0, 63 2. 00 0. 15-0, 23 5. 1-6. 1 | Moderate, 
95 100 00-100 30-90 0 63-6 30 0. 10-0. 20 5, 15.5 | Moderate to low. 
90-100 90-93 25-40 2. 00-6. 20 0.10 0.14 5, 1-5, 5 | Low. 
то 90 40-60 3-10 6 50-20 0 0, 02-0, 04 5.6 6.0 | Very low. 
100 95-100 10-30 6. 30-20. 0 0. 06-0. 05 5. 1-6, 5 | Low. 
100 05-100 5-20 6. 80-20. 0-- 0, 02-0, 04 5. 1-5. 5 | Very low. 
100 95-100 70-90 0. 63 2. 00 U, 19-0. 21 6. 6-7. 3 | High. 
95 100 00-100 45-65 0 62-2 00 0. 15-0. 18 6,67.3 | Moderate. 
92-100 90-100 45-63 0. 20-0. 63 0 14-0 18 û. 6-7.3 | Moderate, 
100 95-100 62-72 0, 63-2, 00 0, 14-0, 18 5. 6-6,5 Moderate. 


| 
95-100 90-05 50-65 0. 20-0, 63 0, 14-0, 17 | 5.1-5.5 Moderate. 


Depth to— 
Soil nama and map 
symbols Bed- 
rock | high water 
table 
кі. ғ. 
*Colo: 
CUM —— >10 1-3 
For иө 3 of the Ely soils 
in ИВ. see the Ely series. 

I ыр sus >10 1-3 
*Dick 

15A. "1758, 175С, 1750, 442C, | 210 >5 

4420. 
For properties of the 
and Tama soils іп 442C and 
2D, see thoir respective 
series, 

UO MORE onc acte | >10 (9 
Dinsdale: 3778, 377C, 3/7C2....| >10 > 
Dodgeville: 2040, 204С.......... с) >s 
Donnan: 

754В, e 20 (2) 

нг ЈЕЗЕРУ ЕРИ ДЕ ОДА тен а жены Р И (9) 
Downs: 1620,162С,162С2,1620,| >10 >5 

16202. 

Шу: MAR Law >10 2-3 


Бес footnotes at end of table, 


БОП, SURVEY 
Тлвин 4.—Estimated soil properties 
Classification 
Depth - 
from 
surface 
USDA texture Unified 
In. 
0-45 — silty clay ОН or CH А-7-6(17-20) 
loam. 
45-01 | Light silty clay loam...) СП ог CL A-7-6(12-10) 
0-17 Silt om СІ, оғ МІ. КАН ог А-6 
17-60 | Silty clay loam OH or CH a ad 20 
0-33 Fine sandy loam and ЯМ ог ML А-4(1-5) 
sandy loam 
33-78 | Loamy -—i *and to БМ or SP-SM А-2-4 or A-3 
sand, 
0-45 | Fine sandy loam _____ | ям ог МІ, А-4(1-5) 
45-70 | Heavy loam. E | A-6(0-10) 
0-14 | Light silty clay loam. 1 ML ог CL -6(S-12) 
14-27 | Medium silty clay CL А-6(10-12) or 
loam, A-7-6(12-14) 
27-45 | Torm — Ef A-fi(8-12 
48-60 Sandy clay loam - CL or SC А-б(3-10 
0-8 | Heavy silt loam ML or СІ, А ipa vi 15 
$-34 | Light. M to me medium silty | CL m 11 19 
ela 
34-37 | Silty бен қам s s CH A-7-6(20) 
Limestone, 
0-12 | Loam.. меса | A-0(8-12) 
12-26 Clay loam and g ‘and gritty | CL A 6(8-12) 
зі 
20-78 MEN en А-7-0(20) 
ot a О. CL or ML A-A(A-S 
14-27 "ne clay loam and СІ, А-6(8-1 
light clay louin. 
27-39 | Clay — EE N: А-7-6(20 
39-60 | Clay loam............ CL А-6(6-1 
0-15 | Siltloam.............. ML ог СІ, A-4(4 S) or 
A-0(0—10 
15-45 Tight oil silty clay loam... CL А-7-6(10-14 
45-60 | Silt Їоат....-.------- CL A-6(S-10) or 
А-7-6(10-14) 
0-7 | Silt loam XII. or CL K G 12) or 
А-7-6(12-14) 
7-71 Light silty clay loam...! CL A-1-9(12-10) 
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significant to engineering—Continued 


Percentage passing sieve— | 
Permeabilit y Available water Reaction ! Shrink-swell potential 
No. 4 No. 10 No. 200 capacity 
(4.7 mm.) | (2.0 mm.) (0.074 mm.) 
| том Iu jin, of 204 ти 

100 100 | 95-100 0. 20-0. 63 0, 19-0. 21 6. 6-7. 3 | High. 

100 100 | 95-100 | 0. 20-0. 63 0, 18-0, 20 6, 6-7. 3 | High. 

100 100 85-100 0, 63-2. 00 0. 18-0. 23 6. 6-7. 3 | Moderate to high. 

100 100 95-100 0. 20 0 63 0. 19 0. 21 6 6 7.3 | High. 

100 100 35-60 2. 00-6, 30 0. 11-0. 16 5. 6-7. 3 | Low. 

100 100 5-20 6, 30-20, 0 0, 03-0. 06 5, 6-6, 0 | Very low. 

100 100 5 2. 00-6, 30 0, 11-0. 16 5, 6-7.3 | Low. 
95-100 90-95 45-65 0. 20-0. 63 0. 14-0, 18 6, 0-7. 8 | Moderate. 

100 100 90-100 0. 63-2. 00 0. 19-0. 22 6. 1-7. 3 | Moderate. 

100 100 80-92 0. 63-2, 00 0, 19-0,21 5.0-6 0 | Moderate to high. 
05-100 90-95 55-75 0 20-0 63 0. 16-0. 18 A G-A û | Moderate. 
95 100 00-05 35-55 0, 20-0, 63 0. 14-0. 18 6.1-6.5 | Moderate. 

100 100 95-100 0. 63-2, 00 0, 19-0, 22 6.6 7.3 | Moderate. 

100 100 90-100 0, 63-2. 00 0. 19-0, 21 5, 1-6. 0 | Moderate to high. 
65-100 80-100 70-95 <0, 06 0, 15-0, 18 6. 1-6. 5 | High. 

100 100 65 75 0. 63-2. 00 0. 14-0, 18 6. 6-7, 3 Moderate. 

100 90-100 60-70 0, 20-0, 63 0. 16-0. 19 5.1 6.0 Moderate. 
95-100 82-109 70-90 <0. 06 0, 15-0, 18 û. 1-65 | High. 

100 100 65-85 0. 63-2, 00 0. 14-0, 18 5. 6-7.3 | Moderate. 

100 90-100 60-70 0. 20-0. 63 0. 16-0. 19 5. 6-6. 0 | Moderate. 
95-100 85 100 70-00 <0, 06 0, 15-0. 18 5. 6-6. 0 | High. 
95-100 82-100 60-70 0. 20 0. 63 0. 16-0, 18 5. 6-6. 0 | Moderate. 

100 100 95-100 0. 63-2, 00 0. 18-0. 21 6. 1-0. 5 | Moderate. 

| 
100 100 95-100 0, 63-2. 00 0, 16-0, 18 5. 1-5. 5 | Moderate to high. 
100 100 95-100 0. 63-2. 00 0. 16-0, 18 5, 6-6,0 | Moderate. 
| | 
100 | 100 90 100 | 0. 63-2. 00 0, 19-0, 23 6. 6-7. 3 | Moderate. 
100 100 90-1001 002-200 | 0. 19-0, 21 û. 1-7.3 Moderate to high. 
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TABLE 4.—Estimated soil properties 


Soil name and map 
symbols Bed- | Seasonal | surface 


USDA texture 


In. 
Favette: = 
1638, 1536, 1902; 1630. 16302. 0-12 | Silt loam . ML or CL A-4(4-8) 
16303. 163E. 163Е2, 1633, 12-48 | Heavy silt loam and СІ, А-7-6(12-10) 
163Е, 163 F? medium silty clay 
48-70 | Silt loam............. CL A 6(8 10) ог 
А-7-6(12-14) 
P 0-9 | Silt loam .. МІ. ог CL А-4(4-8) 
9-38 | Silty clay loam........) CL A-7-6(12-15) 
38-50 | Silt loam............- CL A-6(8-10) or 
А-7-6(12-14) 
50-60 | Sandy loam and loamy | ЗМ А-2?-4 ог А-4(0-2) 
sand, 
Flagler: 284A, 2040,  284C, 0-19 | Sandy lo am SM A-2 or А-4 
204C2. 19-40 | Coarse sandy loam зи or ЗР A-l-n 
and coarse loamy W-sM 
sand with some 
gravel, 
40-60 | Sand with some BW or SW-SM А-1-а 
gravel 
Wied: 1988........ JU U U e) 0-30 | Loam and heavy loam..| ОН or OL A-7-5 (10 15) 
30-40 | Sandy loam........... BC or 8M А-9-4 or * у 1-4) 
40-63 | Heavy loam __ CL ог SC А-0 (3-12) 
Franklin: 761A, 76188. 0-13 | Siltloam.......... --- МІ, ог CL А-4 (4-8) 
13-28 | Silty clay loam Ruri: CL А-7-6 (12-16) 
Hcavyloam...... ... СІ, А-6 (8-12) 
04-74 | Loam ---„-------«---- Ср Ог ЗС A-0 (0-10) 
A 0-22 | Light to medium CH or OH A 1-5 (14-18) ог 
silty clay bier A-7-6 (15-19) 
22-36 Medium silty clay CH or CL A-7-6 (15-18) 
pam 
36-60 | Heavy silt loam....... CL A-6 (10-12) ог 
| А-7-6 (12-14) 
Havficld 
7. EY NR Y IR QN NER sa EO. Cib | г. т. coisas n am maim CL A-6 (4-8) 
15-26 Lam СІ. A-6 (4-5) 
26-43 | Loamy gend with 8M or SP-8M A-1-b or A-2-4 
Z26........ 0-7 len 1. A-6 (4-8) 
7-16 | Gritty silt 1ошп....... CL A-6 (S12) 
30-30 | LOG ле ле» лене, СІ, А-6 (6-10) 
86 60 Loamy . sand with БМ or БР-5М K I bor A-2-4 
gravel, 
. 0-30 | Light silty clay Іоат... CL or OL 44 има А- 
30 54 — silty cla: CL A-6 (10-12) or 
loam to light silty A-7-6 (12-14) 
clay loam. 
54-65 | Heavy silt loam....... CL A-6 (6-10) 
Kennebee: 2122. 0-43 | Silt loam to light OL ог СІ, А-0(8-12) ог А-7- 
silty wey — 610-14) 
43-58 | Sandy loam 5С -4(2 


58-72 | Heavy loam 2..2... съ А08 
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siqnificant to engineering—Continued 


Percentage passing меме— 


Shrink-swell potential 


No.4 | Хо. 10 
(4.7 mm.) | (2.0 mm.) 


” 


Moderate. > 
‘Moderate to high. 
Moderate. 
Moderate. 
Moderate to high. 
Moderate. 

Low. 


Law. 


Very low. 


Very low. 


5. 6-6.0 | Moderate. 
6. 6 7. 3 Moderate to high. 


6. 0-7. 3 Low to moderate, 
6. 6-7. 3 | Moderate. 


0. 18-0, 21 
0. 19-0, 21 


0. 10-0, 14 
0, 14-0, 15 


0, 63-2. 00 б, 1-7.3 | Moderate to high. 
` 2. 00-6. 30 0. 0-7, 3 | Low to moderate. 
0. 20-0. 63 6. 0-7. 3 | Moderate, 
0, 63-2. 00 5. 17.3 | Moderate. 
0. 63-2 00 ñ 1-û. 0 | Moderate to high. 
90-05 0, 20-0. 63 5. 6-60 | Moderate. 
0. 20-0, 63 6, 6-7. $ | Moderate. 
0, 20-0, 63 0, 1-7.3 | High. 
100 100 95-100 0, 20-0. 63 6. 1-7. 3 | Moderate to high. 
100 100 92-100 0. 63-2. 00 6. 6-7. 3 | Moderate, 
95-100 5-1 60-80 0, 63-2, 00 6. 1-6. 5 | Moderate. 
95-100 92-100 00-80 0. 03-2. 00 Ћ 1-5. 5 | Moderate, 
80-95 70-90 3-15 6. 30-20. 0+ 5. 1-5. 5 | Very low. 
95-100 95-100 0, 63-2, 00 6. 6-7.3 | Moderate. 
45-100 95-100 60-80 0. 63-2. 00 5. 1-7.3 | Moderate. 
95-100 90-95 50-75 0. 63-2. 00 5 6-6. 0 Moderate. 
80-05 70-00 3-15 6. 30-20, 0-- 5. 1-5, 5 | Very low. 
100 100 90-100 0, 63-2. 00 5. 0-0.5 | Modernte. 
100 109 90-100 0. 63-2, 00 0. 19-0, 21 5, 6-6, 0 | Moderate. 
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Тлвьв 4. Estimated soil properties 


Sail name and map 


symbols 
З Unified 
Kenyon: 838, 83C, 83C2, 8302.. ü CL ог OL 
Heavy loam... .....-- L 
Heavy loam..........) CL 
*Klinger: 184A, 381 В Light silty clay loam МІ, ог CL 
For properties of the Maxfield Medium silty clay loam.) CL 
soil in 3818, вее the Max- Heavy loam CL or SC 
icld series. Heavy loam---------- CL or SO 
Lamont; 1108,110€............ Fine sandy loam and 8M or 8C 
sandy loam. 
Sandy loam ===. SC or SM 
Loamy sand and запа. | SM or SP-SM 
Lawler: 
. das ema die Miri m m e шыда Heavy loam.......... CL or OL 
Heavy loam..........| CL 
Gravelly sandy loam SM to SP-SM 
And gravelly loamy 
sand. 
228. 310 | 241 017 | Lom СІ, оғ OL 
SC T д зеге СІ, 
Loamy капа with SP-SM 
some gravel. 
Lawson; 464. Silt loam _ ML or OL 
BIET ыты» CL 
Loamy alluvialland: 315. 
roperties too variable to бе 
estimated, 
gern terrace — cacarpmenta: 
Properties too variable to be 
estimated, 
Marsh: 354, 
Properties too variable to be | 
estimated. 
Marshan: 
| келе ä 1-3 0-17 | Gritty silty clay lonm..| OL or ОН 
17-31 | Gritty silty clay loam CL 
31-58 | Medium sand and SM or SP SM 
mixed fine gravel. 
4827. 7210 1-3 0-15 | Silty clay len.. OL or ОН 
15-40 | Gritty medium silty CL 
clay loam. 
МОЯТ ES PO CL 
47-65 | Coarse loamy sand SM, SP-SW 
and course sand. 
Maxfeld: 352 „„„„-2---- >10 1-3 | 017 | Light silty clay loam...) CH or ОН 
17-34 | Light silty clay loam...| CL or CH 
ee 
Muck 
—ͤ ͤ ͤ— мыдама >10 0-1 0-15 | Muck................ Pt 
| 15-42 | Silty clay oa mm СІ, 
ЖҚ Са AA >10 0-1 0-38 | Миск... .„.----- е. Pt 
38-35 | Sandy loam SC 
45-60 АЛУАШ — — МІ, ог СІ, 


See footnotes at ond of table, 


ك —— 


AASIIO 


А-6(6-10) 
A-006-10 
А-6(6-10 
А- 10-14 
А-7-6(12-1 
A-6(6 10 
A-6(6-10 


А-4(1-4) 


А-4(1-4) 
А-2-4 ог А-8 


A-6(6-10) or А 7 


ы - 
A-6(0-1 
A-1-b or A-2-4 


А 6(6-10) or A-7- 
(8-1: 


А-6(х-1 
A-l-borA 24 


А-0(8-12) or A-7- 
5(10-15) 
A-0(8-12) 


А-7-5(11-1%) 
А-7-6(8-19) 
A-L-b or À-2-4 


А-7-5(10-15) 
A-6(6-10) or A 7 6 


(8-12 
А-0(4-5) 
A-1-b or A-2-4 


A 7-504-18) 
A-7-6(14-15) 
А-6(6-10) 


Muck 

А-7-6(12-16) 

Muck 

А-2-4 or А-4(1-6) 

А-4(4-8) ог A-6 
(6-10) 


signiftcant to engineering— Continued 


Percentage passing sieve— 
No. 4 No. 10 No. 200 
(4.7 mm.) (2.0 mm.) (0.074 mm.) 
100 60-50 
95-100 45-65 
95-100 45-65 
100 95-100 
100 95-100 
95-100 45-65 
95-100 45-65 
100 25-50 
100 30-20 
100 5-20 
100 60-50 
95-100 55-75 
85-05 5-25 
100 60-50 
100 55-75 
82-92 5-15 
100 80-100 
100 850-100 
100 70-00 
95-100 55-75 
80-95 5-15 
1 70-90 
92-100 55-75 
05-100 55-75 
50 05 6-15 
100 95-100 
100 92-100 
95-100 55-75 
100 95-100 
100 90-100 
100 95-100 
100 20-50 
100 85-05 
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Permeability 


LRL. Dirt 
= 8 8888 888 


ep № РРРР РРР 
> 


ЕЗ 
< 


0. 63-2. 00 
0. 63-2. 00 
6, 30-20, 0+ 
0. 63-2. 00 
0. 63-2, 00 


2 
TI 
888 


8 928 


шо әз 
= ЖЕ 


PP РР РРР 
: 
ЕЕЕПЕ 829 c 


epee Ê 


ca ty 


0. 16-0, 18 
0. 10-0, 16 
0, 10-0, 14 
0. 02-0, 06 
0. 15-0, 19 
0. 14-0, 15 
0, 02-0. 04 
0. 15-0, 19 
0. 14-0, 18 
0. 02-0. 04 
0. 19-0, 24 
0. 18-0, 29 


855 
зве 


22 


PP є? PPP 
S = 
= P 
за “Е #55 


— — У 
222 
= 

кен 


: 


РРЕРР 225 
2215 
Sages 


Renctlon ! 


91 


5 


ggg PPPI 
> 

че: = 

Sues wot 


Moderate to high. 
Moderate to high. 
Moderate. 
Moderate. 


2 7 


Law. 


а 
2 


Low. 
Very low. 


рр 
is 
сс > 


Moderate, 
Moderate, 

Very low. 
Moderate. 
Moderate, 

Very low. 
Moderate to high. 
Moderate. 


CEE 


Фр РР РРЯ 
5151 
өп сео ос 


i 
2 


High. 
Moderate to high. 


Moderate. 
Very low. 


or — 
== 2 


2 
755 21252 
еме‏ 0943992 دع ده 


` 


SEEPS РРР 
т 


= 
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Tanun 4. Estimated soil properties 


Classification 


Soil name and map 


sym 
AASHO 
"ue Lightsity day am | CL or OL A 14) 
лье 2 t silt: or 7 5010 
to heavy eile loam, Атос 11-14) 
Light to medium СІ, ог CIH А-7-6(12-18) 
Му clay loam. 
Heavy хі Полат ___.__| CL б * і 2 % 
ТИЗА ла | Light silty clay loam....| CL ог OL Ам 104) ve 
19-42 | Silty clay loam........| CL or СН А-7-6(12-15) 
42-55 | Heavy silt lonm CL A-6(10-12) ог 
A-7-6(12-14) 
55-65 | Loamy sung „| ЗМ А-2-4 
Мени HELL еее» 2-4 0-23 | Light silty clay loam (or OL * 12) mo 
23-39 | Medium silty clay сі. A-7-6(14-18) 
oam. 
39 58 | Light silty clay loam...) CL A-6(8-10 Jor 
A-1-6(10-16) 
Nodaway: 220A, 2208 >10 3-5 0-64 | Siltloam........... XII. ог CL А 4% о 
=0(10-12 
64 69 | Light silty clay loam. | СТ, А-6(х-10) or 
A 1 6010 1) 
Olin: 4088,408С.. . _______ >10 0 0-23 | Fine sandy loa m 5M or 8C А-2-4 or A-4(1-4) 
23-31 | Sandy loam........... SM or SP A-2-4 or А-4(1-4) 
31-80 | Heavy loa m CL or SC A-6(6-10) 
Oran: 471А,4718.............. > a „| CL A 6(6-10) 
23-52 | Medium and heavy СІ, А-6(6-12) 
52-60 | Heavy Їоато | CL А-6(6-12) 
ЗНА: 1 ой ӘЛ | 34) 05 | Tome camcn: CL or OL А-6(6-10) 
18-48 | Heavy юат........... CL A-6(6-10) 
48-60 | Heavy loam... L А-6(6-10) 
Richwood: 977. 7210 225 0-20 | Silt loam он МІ, ог СІ, АЦА 5) or 
А-6(6-10) 
— нај а: СІ, А-7-6(10-14) 
СР Saree ка CL А-4(4-5) or 
A-6(6-10) 
Rockton: 
гт, Dp ЗЛИВИ u, A-6(6-10) 
ی‎ А-6(8-12) 
9148, 2146, 24D, UU SI S s. в 111 A-6(6-10) 
14-22 | Clay loam............ А-6(8-12) 
22 | Limestone. 
Бате: 778A, 7788. 778С2....... >5 e PEE A-4(4-8) 
19-37 | Loam and sandy loam.. А-4(1-2) or 
A-6(4-8) 
37-62 | Fine sand and loamy A-1-b or А-2-4 
sand, 
Saude; 177A, 1778, 177C,........| >10 25| U-8]|IoMD... n A-4(4-8) or 
A-6(6-10 
18-35 | Loam and sandy loam..| CL or SC А-4(1-5) and 


35-42 | Gravelly loamy sand. ЄМ, SP-SW 


Sev foot notes at end of table, 
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significant to engincering—Continued 


Percentage passing зісуе- 


| Permeability Available water Reaction ! Shrink-swell potential 
Хо, 4 No. 10 No, 200 сприєй у 
(4.7 mm.) (2.0 mm.) (0.074 mm.) 
Ја ме. In in. of гей pu 
100 100 95-100 0. 63-2 00 0. 20-0. 22 5. 6-6. 5 | Moderate. 
100 100 95-100 0. 63-2. 00 0. 10-0, 21 5.6-6 0 | Moderate to high. 
100 100 95-100 0. 63-2. 00 0. 19-0. 21 6. 6 7. 3 Moderate. 
100 100 95 100 0, 63-2, 00 0, 20-0. 22 5. 6-6 5 | Moderate, 
100 100 95-100 0. 63-2. 00 0, 19-0, 21 5. 6 6. 0 Moderate to high. 
100 100 95-100 0 63-2 00 ü. 19-0. 21 6. 1-6, 5 | Moderate. 
100 92-100 15-30 6. 30-20. 0 0, 04-0, 06 6. 1-6, 5 | Very low 
100 95-100 90-100 0. 63-2. 00 0. 20-0. 22 6.67.3 | Moderate to high. 
100 95-100 80 100 u. 20-2. 00 0. 19-0. 21 6. 1-7. 3 | High. 
100 95-100 50-100 0. 63-2. 00 0, 19-0. 21 6. 6-7. 3 | Moderate to high. 
100 100 95 100 0. 63-2. 00 6 6-7 3 | Moderate. 
100 100 95-100 0. 03-2. 00 6,6 7.3 | Moderate to high. 
100 90-100 30-50 2. 00 6. 30 5. 6-6. 5 Low. 
100 55-100 25-50 2. 00-6, 30 5. 6-6. 0 | Low. 
95 100 90-95 45-65 0 20-0. 63 5. 6-7. 8 | Moderate. 
100 100 70 85 0. 63-2. 00 51-7.3 | Moderate. 
95-100 95-100 50-65 0. 20-0, 63 5. 1-6, 0 | Moderate. 
95-100 90-95 50-65 0. 20-0, 63 7. 4-7.8 | Moderate. 
100 92-100 55-75 0. 63 2. 00 5. 1-7.3 | Moderate. 
95-100 90-95 40-65 0. 20-0, 63 5, 1-6, 5 | Moderate. 
95 100 90-95 50-65 0 20-0 63 7.4-7.8 | Moderate. 
100 100 90 100 0. 63-2. 00 5. 6-6. 5 | Moderate. 
100 100 90-100 0. 63-2, 00 5. 6-6. 0 | Moderate to high. 
100 100 70-90 0, 63-2. 00 5. 6-6. 0 | Moderate. 
05-100 95-100 55-75 0. 63-2. 00 0, 1-7. 3 | Moderate. 
92-100 90-95 50-75 0, 03-2, 00 5. 6-6. 5 | Moderate. 
05-100 92-100 55-75 0, 63-2. 00 6, 1-7, 3 | Moderate. 
95-100 90-95 50-15 0. 63-2. 00 5,6-6,2 | Moderate. 
100 90-95 5-75 0. 63-2. 00 6, 1-6. 5 | Moderate. 
100 00-05 40-60 0. 63-6. 30 5. 1-6. 0 | Moderate, 
80-95 70-92 3-15 6. 30-20. 0-- 5. 1-5, 5 | Very low. 
100 05-100 55-80 0. 63-2, 00 5. 6-7. 3 | Moderate. 
100 90-92 35-60 0, 63-6, 30 5. 6-6. 0 | Low or moderate. 
SO-05 70-95 15-30 6 30-20 04 5.6-6,0 | Very low. 


Бой name and map 
symbols 


r M 


ton: 6630, 66302, 


Sea 663E, 
6632, 663Ғ, 66372. 


Sogn: 412C, 4120, 4126..________ 
arta: 

Врач SRAC ne 
Deets НО Ое ны ы» ыд сыны 


Во и је 4855. === а 


Steep rock land: 478G........... 
Stronghurst: 165А............. = 


Tama: 
120A, 1208, 120C, 12002 


VU ЛАО LL EP ВН 


Тай 8538;35300...........„ 


E oasis == 


SOIL SURVEY 


Heavy loa m 


Тлвьк 4.—Estimated soil properties 


Classification 


Heavy sandy "eis saaal CL or SC 
. Ob or SO 

Silt loam Б --| ML 

oy ea СІ, 
Sitioim...........-- MLor CL 
DOR erras pri сака Ст, 
Limestone. 

Loamy fine sand SM 

Loamy fine sand to 8M or SP-SM 


fine sand. 


Loamy fine sand. 8M 


— СЯРА ЯМ or SP-8RM 

Light and heavy loam..| CL 
‚с уч RE ИДЫ СЕ OL or CL 
Light loam. .......... CL or SM 
Silt loam.. МІ, ог CL, 
Silty clay lamm CL 
Heavy silt loam......- CL 
Light silty clay lonm...| ML or CL 
a silty clay loam CL 

and — silty 
Heavy En e ben. -----| CL 
Light silty clay loam...| ML ог СІ, 
Light and medium CL 

silty clay loam. 
ere aede еее CL 

imr sand and бие | SM or SP-8M 

Silt lonm----------- L ог ML 
Silty clay loam........ СІ, 
Heavy lam СІ, 
шанс б sand and fine 8M or SP-8M 

вап 
Gritty silty clay loam..! CL or OH 
Clay loam _ -| CL 
Heavy loam and СІ, 


sandy clay loam. 


AASHO 


А-4(4-8) ог 


А-4(4-8) 
A-6(8-10) 
А-4(4-8) 


А-6(4-8) 


А-2-4 
А-2-4 ог А-3 


А-2-4 

А-2-4 or A-3 

А-6(6-10) 

A-4(2-6) or A- 
6(4-5) 


А-4(2-6) оғ 
A-2-4 


А-4(4-$) 
А-7-6(10-14) 
А-6(6-10) or А-7- 

0(10-14) 
Ао ог А-ї- 
1 116) 


A-6(8-12) 

A-6(8-10) or А-7- 
0(10-14) 

А-7-6(12-16) 


A-6(8-12) 
А-2-4 or A-3 


А-4(4-8) 
А-7-6(10-14) 
A-0(0-10) 
А-2-4 or A-3 


А-4-8(10-М) = 
А-6(8-12) 
А-6(6-12) 


significant to engineering—Continued 


Percentage passing sieve— 
Хо. 4 Хо. 10 | No. 200 
(4.7 mm.) (2.0 mm.) (0.074 mm.) 
100 100 то 85 
95-100 90-92 40-65 
Wes 90-95 30-65 
95 100 90 95 45 65 
100 100 92-100 
100 100 паши 
100 100 00-100 
75-100 70-90 53-75 
100 | 100 15-30 
100 100 2-20 
100 100 15-30 
100 100 5-20 
95-100 90-95 | DOS 
100 100 70-53 
100 | 92-100 20-60 
100 100 95-100 
100 100 92-100 
100 100 | 95-100 
| 
| 
100 | 100 95-100 
100 100 | 95 100 
100 100 92-100 
100 100 92-100 
100 100 95-100 | 
100 100 95 100 
100 20-100 5-20 
100 100 95 100 
100 100 92-100 
100 90-100 55-70 
100 90-100 5-20 
100 100 50-90 
100 100 75-5 
95 100 90 05 50 70 


518-705—75——7 
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Permeability 


ВЕ 
Hr 


зев 
hep 


в РРР sxe р 
N 
= ЕЕЕ ПЕЕ = 


5 


ге 
= #5 
ЕЗ 
cc 
+— 


Š 
BE 
== 


РРР 
š 
е 
2 


0. 63-2. 00 


P 
Š 
" 
= 


0. 63-2 00 
0. 20 0. 63 


0. 63-2. 00 
0, 63-2, 00 
0. 20-0, 63 


0. 63-2. 00 
6. 30-20. 0-- 


0. 63-2, 00 
0, 63-2. 00 
0. 63-2. 00 
6. 30-20. 0-- 


0, 63-2. 00 | 


0. 20-0. 63 
0, 20 0, 63 


Available water 
capacity 


0. 18-0. 23 
0. 15-0. 20 
0, 18-0, 20 


0, 15-0. 19 


0. 15-0. 19 
0, 14-0, 15 


0, 18-0, 21 
0, 15-0, 20 
0, 15-0, 20 
0 20-0 23 


0. 19 0. 21 


0. 19-0. 21 


Reaction ' 


P 


= 
* 
= 


| Shrink-swell potential 


Moderate. 


Moderate. 
Low to moderate, 
Moderate. 


Low. 
Low to moderate. 
Low, 


Moderate. 


Very low, 
Very low. 


Very low, 
Very low. 
Moderat.e. 


Moderate. 
Moderate to low. 


Low to moderate, 
Moderate to high. 
Moderate. 


Moderate. 


Moderate to high. 


Moderate, 
Moderate. 


| Moderate to high. 


Moderate. 
Very low. 


Moderate. 
Moderate to high. 
Moderate. 
Very low. 


High. 
Moderate. 


Moderate. 
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Depth 


USDA texture 


silty clay loam. 


Silt 

Silty clay loam... 
49-60 | Heavy silt la 
Loamy sand 


—gU ! 2 


Wapele: 7A. 28. 


— —ũ—6ä—ä0ñ)E⸗ 2 


sand. 


Silt loam............. 

Silty clay lum 

Sandy сізу loam and 
loam. 


Waubeck: 7718, 77102 


Wawkee: 
ИВА: ПОВ роки O EYEE Ee 

Lanm and heavy fine 
sandy loam. 

Loamy sand to 
medium sand with 
some gravel, 


Loamy fine sand and 
medium sand, 


| — 
Light and medium 

silty clay loam. 
Loam and sandy onm. 


Wankegan: 350A, 3508, 350С 


Loamy anl. 


Whalan: 207C2.......... SEL 


loam. 
(ЛАУ т. Ме 


31 Limestone, 


Whittier: 352A, 3528, 352C2 Sa 

Light and medium 
silty clay loam, 

Heavy Ibam... 

Loamy fine sand and 


1 Tho pH values are for measurements made іп water. 
з Perched water table at a depth of 11 to 2 feet during extended 
wet periods. 


TABLE 4.—Lstimated soil properties 


Classification 


Unified 


ML or CL 
СН or CL 


ML or CL 
CL or CH 


71, 
SM or SP-SM 


CL 
.| SC or СТ, 


SM or SP-SM 
ML or CL 
СІ, 

CL or SC 


CL vr OL 
CL ar SC 


ХМ or SP SM 
ог БР 


СІ. 


` 


SM or SP-SM 
ML or CL 
CL 


CL or 3C 

SM or SP-SM 
МІ, or CL 
СІ, 

CL or CH 
ML or CL 
СІ, 


cL 
| SM or SP-SM 
| 


AASHO 


А-4(4-5) 
A-7-6(14-18) 


А-4(4-8) 
A-7-6(12-18 
А-7-6(10-14 
А-2-4 


A-4(4-8) 
А-4(1-2) 
А-2-4 


А-4(4-8) 
А-7-6(10-14) 
A-6(6-10) 
А-6(6-10) 
А-6(4-8) 

А ЗАЖАТЬ 
А-6(6-10) 


А 66 10) 


A- 


А-4(4-8) 

A 7 6(10 12) 

А-4 (1-5) or А-0 
(4-х 

A-7-4 or А-1-Ъ 


А-4 (4-8) 
А-6 (6-10) 


A-6 (8-12) or 
А-7-6 (12-18) 

А-4 (6-5) 

А-7-6 (10-12) 


A-6 (6-10) 
A-2-4 or А-3 


з Bedrock at a depth of approximately 2 to 3*3 feet. 
4 Perched water table at à depth of 3 to ЗМО feet for short periods 
during extended wet periods, 
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significant to engineering—Continued 


Percentage passing sieve— 


Permeability | Available water Reaction ! Shrink-awell potential 
Хо, 200 capacity 
(0.074 mın.) 


In (hr. In jin. nf vail pH 

100 0, 63-2. 00 4 5, 6-6, 5 | Low. 

100 0. 06 0. 20 0. 15-0. 18 5.665 | High. 

100 0. 63-2. 00 0. 18-0, 23 5. 6-6. 5 | Low. 

100 0. 06-0, 20 0, 15-0, 1$ 5. 1-6.0 | High. 

100 0, 63-2, 00 0, 18-0, 23 6, 1 6. 5 | Moderate, 

100 6, 30-20, 0+ 0. 02-0. 06 û. 6-7. 3 | Very low. 

100 0, 63-2, 00 0. 12-0, 19 5. 6-6. 0 | Moderate. 

100 2. 00-6, 30 0. 10-0, 14 5. 1-5, | Low or moderate. 

100 6. 30 20.0 | 0, 02-0, 08 5. 1-5, 5 | Very low. 

100 0. 63-2, 00 0. 19-0, 22 0. 6-7.3 | Moderate, 

100 0, 63-2, 00 0, 18-0, 20 5, 1-6, 5 | Moderate to high, 
95 100 0, 20-0, 63 0. 14-0. 18 û. 17. 8 | Moderate. 

1 0, 63-2. 00 0. 15-0. 20 6.1 6. „ | Moderate, 
95-100 КӨЗЕ ku. ka 
85-90 б. 30-20. 0 0. 02-0 06 6. 1-7.3 | Very low. 

100 0. 63 2. 00 0. 15-0. 20 б. 1-7. 8 | Moderate. 

95 100 0. 63-2. 00 0. 14-0. 18 5. 0-0. 5 | Moderate. 

100 6. 30-20, 0 0, 02-0, 06 5. 6-6. 5 | Very low. 

100 0, 62-2, 00 0, 19-0, 20 û. 1-7. 3 | Moderate. 

100 0. 20-0 63 019021 5. 1-6. 5 | Moderate. 

100 0. 63-6, 30 0, 10-0, 18 5. 1 5. 5 Moderate. 

100 6. 30-20. 0 0. 04-0. 06 5. 0-û. 0 | Very low. 

100 0. 63-2. 00 0. 14-0. 18 5 1-6. Û | Moderate. 
95-100 0. 63-2, 00 0. 14-0, 18 4. 5-5, 5 | Moderate. 
95-100 0. 20-0. 63 0 16-0. 18 6 1-6 5 | High. 

100 0. 62-2. 00 0. 15-0, 23 6, 0-7.3 | Moderate. 

100 0. 63-2. (0 0. 19-0. 21 5 6-6.5 | Moderate to high. 

100 0. 63-2. 00 0, 14-0, 18 5, 6-6, 0 | Moderate, 

100 0, 63-20, 0 ! 0. 04-0. 06 A 1-6.0 | Very low. 

$ Bedrock at а depth of approximately 243 to 314 feet. ? Water table generally at a depth of more than 5 feet; ed 


* Perched water table at a depth of 1 to 2 feet during extended water table may be at a depth of 2 to 3 feet during extended wet 
wet periods, periode, 
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Tang 5. — Ипотеегту 


[An asterisk in the first column indicates that at least one mapping unit in this series ік made up of two or more kinds of soil. The soils in 
for referring to other series that 


Suitability as source of 


Soil features affecting— 
Soil series = 
апа 

map symbols 
Topsoil Sand Gravel Road fill Highway location Foundations for 

low buildings 

Aredale: 426A, 4268, | Good in Not suitable; | Not suitable.) Fair to good: High organic- Fair to good bear- 

426C. upper 1 to thin, fair to good matter content ing capacity; 
2 fect; fair continuous, compaction, in surface layer; low compressi- 
ow sandy bearing кеораде may bility in sub- 
depth of 4 layer. capacity, and occur in some stratum; uneven 
feet. shear strength; cuts; high consolidation; 
moderate susceptibility to moderate 
shrink-swell frost action shrink-swell 
potential. where pockets potential, 
of water-bearing 
sand occur. 
Atterl : 
291A, 291B_ . Fair: only Not suitable..| Not suitable..| Poor: fair bear- | Nearly level Moderate to high 

thin laver ing capacity topography; compressibility; 
with and shear Sense high uniform con- 
moderate strength; water table; solidation; fair 
amounts of moderate to low borrow bearing 
organic high shrink- potential, capacity. 
matter, awell potential; 

dificult to 

compact to high 

density, 

1291A..............| Fair: only Not suitable | Notsuitable..| Poor: fair bear- | Nearly level Moderate to high 

thin layer to a depth ing capacity phy compressibility; 
with of 48 and shear seasonal high uniform con- 
moderate inches; fair strength; mod- water table; solidation; fair 
amounts of below crate to high low borrow bearing 
organic depth of shrink-«we potential; capacity. 
matter. 48 inches. potential; water-benrin 

diffieult to sand occurs in 

high deneit Repth of 48. 

i tv. 8 
inches. 

N Falr: thin Fair below Poor: small | Fair bo poor to Seasonal high Moderate to high 
layer of depth of 42 amount of depth of 42 water inble; compressibility; 
organic inches; fine vel at inches: fair to low borrow uniform con- 
matter. and coarse depth of 42 poor ing yotential ; low solidation; poor 

sand with inches; con- capacity; mod- ng capaces bearing capac- 
some tains too erata to high ity to depth of ity and shear 
gravel, many fines shrink-swell 42 Inches, good strength; good 
in places. pe ood below depth of bearing capac. 
low depth of 42 inches. ity and shear 
42 inches. strength below 
depth of 42 
inches. 

Bassett: 1718, 171C, Fair in upper | Not suitable..| Not suitable. -| Good below depth | Generally rolling | Good bearing 
171С2, 17102, 12 to 18 of 18 to 24 phy; capacity below 
17162, 17122. ішім» inches: low fair to good depth of 24 

low In compressibility; bearing capac- inches; low 
organic- easily com- ity; seepage іп compressibility; 
matter con- pacted to high some cuts; ble uneven 
tent; poor nsity. perehed water consolidation. 
below table in wet 

depth of 24 seasons. 

inches 


; 
clayey; low 
fertility. 


interpretations of soils 
such mapping units may have different properties and limitations and for this reason it ie necessary to follow carefully the instructions 


appear in the first eolimn of this table] 


Farm ponds 


Moderate per- 


meabilit x; 
sand lenses 
Comin, 
reservoir bote 
tom should be 
scarified and 
compacted, 


Suitable sites 


unlikely; 
moderate to 
moderately 
slow permen- 
bility: may 
need to be 
scarificd and 
compacted to 
prevent 
ясераде. 


Suitable sites 


unlikely: rapid 
permeability 
and coarse- 
textured 

tho 
inches, 


Suitable sites 


nerally un- 
ikely ; rapid 
Er anak 
міом 
of about 42 
inches; sub- 
жгвзини Lon 
porous to hold 
water, 


Slow permen- 


bility when 
compacted, 
occasional 
pockets and 
strata of sand; 
may need to 
be eompnaeted. 
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Soil features afTecting— Continued 


Reservoir arcas | Embankments 


Adequate 


strength and 
stability; fair 
to good com- 
paction; low 
permoabilit у 
when 
compacted, 


Fair stability; 


medium com- 
ressibility ; 
ar compac- 
tion at opti- 
mum moisture 
content; mod- 
crate to high 
shrinkeswell 
potentinl. 


Fair stability; 


medium com- 
реніну; 
air compac- 
tion at opti- 
mum moisture 
content; 
moderate to 
high shrink- 
swell potential. 


Fair stability, 


medium com- 
pressibility, 
and fair com- 
paetion to 
depth of 42 
inches; poor 
to good stabil- 
ity, fair come 
paction, und 
slight com- 

У‏ نی 
»low depth of‏ 
inches.‏ 42 


Good stability; 


y сош- 
pacted to low 
"з даною у; 
adequate 
strength and 
stability; low 
cun prewihil- 
ity; large 
boulders in 
places, 


Drainage for 
crops nn 
pasture 


Not needed... . 


Seasonal high 
water table; 
moderate 
permeability; 
Ше functions 
satisfactorily 


where needed. 


Seasonal hi 
water table, 
moderate 

сабійу ; 

Це functions 

satisfactorily 
where 


Seasonal high 
water table; 
tile functions 


well where 
needed. 


Generally not 
d; seep- 


age may occur 


in places. 


Terraces and 


diversions 


Sand strata 
belo 


w depth of 


3 feet in places. 


Features 


favorable, 


Featurea 


favorable. 


Features favor- 


able, 


Subsoil low in 


fertility; stone 
line at dopth 
of 18 to 24 
inches; cuts 
should be held 
to a minimum; 
tile drainage 
Ми where 
wet spots may 
develop. 


| 


Grassed 
waterways 


Features 


favorable, 


Features favor- 
able, 


needed 

side of water- 
Ways to con- 
trol seepage. 


Moderate: sea- 


sonal high 
water table; 
poor filtering 
material at 
depth of 42 
inches, 


Moderate where 


slopes are less 
than 9 per- 
eent; severe 
where slopes 
are more than 
9 percent: 
restricted 
percolation 
rates; mod- 
erately slow 
permeability. 


99 


Soil limitations for 
sewage disposal 
Septic tank Sewage 
filter fields lagoons 

Slight where Moderate where 
slopes are less slopes are less 
than 5 pereent; than 9 percent, 
полица sand strata 
where slopes and pockets; 
are 5 to 9 moderate 
percent. permeability. 

Moderate: Moderate: 
percolation moderate 
rate restricted permeability. 
by а gensonal 
h gh water 
table. 

Moderate: Moderate: 
percolation moderate 
rate restricted permeability; 
by а seasonal соагес- 
high water textured 
table; coarse- material below 
textured depth of 48 
material below inches too 
depth of 48 wrous to 
inches. old water, 


Severe: sub- 


soil semi- 
pervious if 
compacted; 
substratum 
loo porous to 
hold water. 


Moderate where 


slopes are less 
than 9 рег» 
cont; severe 
where slopes 
are more 
than 9 реге 
cent; sand 
pockets in 
places; mod- 
erately slow 
permeability. 


SOIL SURVEY 


Bertrand: 


"Chelsea: 


Soll series 
and 
map symbols 


Bertram; 8098, 809С...| Fair: 


Burkhardt: 285С, 
28502. 


63A, 63В, 

63C. 630. 63Ғ, 293C. 

293С2, 2930, 

29302, 293F, 

293Ғ2. 

For interpre- 
tations of the 
Fayette and 
Lamont soils 


units З 


Payette and 
Lamont series, 


18, 
see Floyd and 
Schley series. 


Topsoil 


lime- 

ри 
t 

to 40 

inches, 


793A, 793B.| Fair to good: 


only thin 
laver of or- 
ganic 
matter, 


Fair to depth 
of 1 foot; 
very poor 
below. 


Poor: low in 
organic- 
matter 
content, 


Suitability as source of 一 


Fair; poorly | Not suitable: 
ded bedrock 
sand; lime- generally 
stone at suitable for 


depth of 20 crushing. 
ta 40 
inches. 


Not suitable: | Not suitable 
thin discon- 
tinuous 
sand strata 
below a 
depth of 3 
to 4 feet. 
Good: well- | Fair: well- 
graded sand ara хап 
and gravel and gravel 
below depth below depth 
of 1 foot to of 1 foot to 
115 feet. 114 feet; 
— of 
gravel деп- 
erally low. 
$ r- | Not suitable.. 

1 graded 

fing and 

medium 

sand. 


Not suitable. Not suitable.. 


Very 


Very poor: 


if crushed. 


difficult to com- 
pact to 

density; narrow 
range of opti- 
mum moisture 
content for come 
paction. 


well- 
— Ned 

nnd gravel; ve 
low to negli bie 
comp ilitv. 


: low 
pier ef 
potential; good 
workability un- 
leas fines are 
less than 15 
percent; lacks 
stability under 
wheel loads 
unless damp. 


high 
water table; 
high organic« 
matter content; 
poor bearing 
capacity, mod- 
erate to high 
shrink-swell 
potential. 


了 TABLE 5.—Engineering 


Soil features affecting— 


Highway location 


Hard fractured 
limestone at 


Pair borrow 
tential; high 
volume change 
on compaction; 
fair to poor 
т. сарас- 

y. 


Good bearing ca- 
pacity; вн 
оп steep s ; 

‘hear 


strength, 


Highly rodible; 
Meult to veg- 
etate; loose 


sand may hinder 


hauling opera- 
tions; scepage 
may occur in 
deep cuts. 


Poorly drained; 


high water ta- 
ble: high or- 
ganic-matter 
content; highly 
susceptible to 
frost. netion. 


Low com 
hility; 


Foundations for 


low buildings 


Limestone at 


depth of 20 to 
40 inches, 


fair to poor 
bearing capacity 
saturation may 
cause soll to lose 
cohesion and 
settle; subject to 
liquefaction, 


Good bearing ca- 


pacity and shear 
strength; little o 
no volume 
change if wet, 


air to 

shear 
strength; low 
water table; 
rapid consoli- 
dation; may 
become quick 
and flow if be- 
low water table 
during exenvn- 
tion. 


Poor bearing ca- 


pacity; high 
water table; 
uneven con- 
solidation, 
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interpretations of soils—Continued 


Soil limitations for 


Soil features affecting—Continued 
sewage disposal 


Farm ponds Drainage for 
crops and 


pasture 


Terraces and 
diversions 


Reservoir areas Embankments 


poor resistance 


Moderately Pervious ovon | Not пеодод...... Limestone at High! г erodible; Revere: frac- 
rapid permea- when com- depth of 20 to (веш to tured bedrock 
bility in upper pacted; high 40 inches may construct and at depth of 
part; material stability; sus- hinder сопе maintain; 20 to 40 
190 porous to ceptibility to struction; low fertility. rock at depth inches. 

h water; piping; low difficult to of 20 to 4 
thin, discon- nk-swell maintain. inches, 
tinuous clay potential. 

residuum; 

fractured 

limestone at 

depth of 20 to 

40 inches, 

Sites generally Fair stability; Not needed... - - -| Features favor- Features favor- Slight: moderate | Moderate where 
unlikely ; fair compac- able, but slopes able, permeability. slopes are less 
coarse stratain tion at opti- commonly are than 9 percent; 
places below a mum moisture short an semipervious 
depth of 3 to content; medi- irregular. when com- 

1 feet. um to high pacted ; 
compressibility; course strata 


in places below 


to piping in depth of 3 to 4 


some areas. feet, 

Very rapid per- | Permeable even Not needed...... Shallow over Slight where Severe: very 
meahilit y ; though coms sand and gra- opes are leas rapid permea- 
shallow over pacted; fair re- vel; highly его» than 2 percent; bility; sub- 
sand and grav-| sistance to pip- dible; irregular moderate where) stratum too 
el; too porous ing; negligible topography; slopes are 5 to porous to hold 
tu hold water. volume change difficult to 9 percent ; water, 

if wet. maintain. severe where 


slopes are more 
than 9 percent; 
very rapid per- 
meability; 8c- 
vere danger of 
contamination, 


Rapid permea- Highly erodible; | Not needed.. Highly erodible; | Highly erodible; | Moderate where | Severe: ma- 
bility; too low shrink- poor work- very low дуай- slopes are less terial too 
porous to hold swell potential; ability; diffi- able water than 9 percent; porous to hold 
water, poor resistance cult to main- сарану; айт» severe where water. 

to piping; seep- tain; unstable t to vege- slopes are more 
age rate high, on slopes. tate, than 9 percent; 
rapid permea- 
ily; severe 
danger of 
contamination. 

Moderate perme- | High огдапіс- High water table; | Nearly level to Wet and seepy: Severe: high Moderate: high 
ability; ос- matter con- ulders ma gently sloping tile needed to water table; organic-matter 
casional sand tent in surface interfere wit waterways; control subject to content in sur- 
lenses require layer; fnir stu- drainage; sand seasonally wet to establish concentrated face layer; 
sealing; high bility; fair to strata may und seepy. vegetation; runoff; perco- receives local 
water table; K compae- become quiek. boulders inter- lation rate runoff; strati- 
nearly level tion; low per- fere with con- restricted by а nod coarse 
topography. meability when struction in high water material in 

compacted places. table. places. 
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Soil series Ж 
and | 
тар symbols 
Topsoil 
Coggon: 302C2....... Fair to depth 
of nbout 14 
inches. 
НО 1 Fair to good 
For TEM — 
tions of Кіу high water 
soll in map table; high 
ping unit 118, organic 
seu Ely series. muller 
content. 
E Ge 
* Dickinson: 
175A. 1758, 175C. | Good to 
1750, 442С, depth of 1 
й foot to И 
= тав reta- feet; fair 
to depth of 
s and ШЕТТЕ; 
дане solls in feet; poor 
ing units below. 
442 und 
442D. see 
rta nnd 


"ma Series, 


Suitability as source of— 


Not suitable. . 


Not suitable _ 


Not suitable. 


Good below 
of 


БОП, SURVEY 


Gravel 


Not кина Ме. 


Good: 


Road fill 


low com- 
— i ; fair 
good bearing 


capacity; easily 
compacted to 
high density; 
moderate 
shrink-swell 
potential, 


Not snitable_.| Very poor: poor 


bearin 
ity an 
strength; sea- 
көпті igh 
water table; 
hinn 8 
Шу; high 
organie-mat ter 
content to a 
ив of about 
3 feet or more. 


са 
— 


Not suitable.) Very poor: high 


organic-matter 
content below 
depth of 6 to 20 
inches: high 
shrink-swell 
potential; 
difficult to com- 
mwt 


Fair to poor* | Good: good 
small workability; 
amount of low compressi- 
gravel, bility ; good 

bearing сарае- 
таа соп- 


| 


Tann 5.—Engineering 


Soil features nffeeting— | 


Highway loeation 


in some cuts; 
susceptible to 
frost action 
where wet sand 
pockets occur. 


Seasonal high 
water table; 
subject to 
flooding, peor 
bearing сарас- 
ity and shear 
strength. 


me po " 
ng capacity an 
shear strength. 


Good workability 
except whore 
fines are less 
than 15 per- 
cent; 
moisture соп- 
tent іп some 

» cuts; 
бере erodible. 


| 


Foundations for 
low buildings 


| авва may occur Fair to good bear- | 


ing capacity 
and shear 
strength; low 
compressibility; 
uneven consoll- 
dation, 


Seasonal high 


water table: 
subject te 
flooding; high 
compressibility 
and od еп 
consolidation, 


High compressi- 


bility with un- 
even consolida- 
tion: subject te 
flooding; sen- 
sonal high water 
table. 


Good bearing 
capacity and 
shear strength; 
low compresie 
bility and low 
shrink-swell 
potential, 


interpretations of di], Continued 


Reservoir ағсаз 


Farm ponds 


Embankments 


LINN COUNTY, IOWA 


Soil features alfTecting— Continued 


Moderately slow | Good stability; 
š fair to жесі 


permeability; 
sand pockets 
in places. 


High organic- 
matter con- 
tent; nearly 
level шор. 
raphy; subject 
to flooding. 


Nearly leval 
topography; 
moderately 
slow permea- 
bility if com- 
pactod; high 
organic-matter 
content below 
depth of 6 to 


20 inches; sub- 


eet to 
coding. 


Substratum too 
porous to hold 


water 1 pe 
permeability, 


518-1035 10 —8 


compaction; 
low permenbil- 
ity when сот» 
pacted; good 
workability. 


High organic. 


matter content 
in upper 3 feet 
or more; di 
cult to eom- 
pact; high 
shrink-swell 
potential, 


High organic- 


matter content 
below depth of 
6 to 20 inches; 
poor compat- 
tion when wet: 
high shrink- 
swell potential. 


Pervious when 


compacted; 
low shrink- 
swell potential; 
poor resistance 
to piping. 


Not needed 


Drainage for 


crops and 
pasture 


Generally not 
virus 6 осса- 


sional серу 
spots. 


Seasonal hi 


h 
water table; 
subject to 


flooding; mod- 


erately slow 
permeability ; 
tile function 
satisfactorily 
where needed. 


Seasonal hi 


water table; 
moderate per- 
meabilit v ; 

tile functions 
satisfactorily 
where needed. 


Terraces and 
diversions 


Stone line at 
depth of about 


14 to 24 inches; 


wet areas in 
places after 
terraces instal- 


led; cuts should 


be held to a 
minimum; low 
ferulity in 
dense subsoil. 


Terraces not 


needed; fen- 
tures favorable 
for diversions, 


Features favor- 
able, 


ЦИ rodible; 

АШУ on to R 
maintain; cuts 
should be 


held 
to a minimum 


because of 
low-fertility, 


droughty 
subsoil. 
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Grassed 


waterways 


Seasonally коеру 
and wet; tile 
needed to соп- 
trol wetness to 
establish 
vegetation, 


Seepy ; Ше 


needed to соте 
trol seepage 
to слабия 
vegetation, 


Бееру; tile 
needed to сопе 
trol seepage to 
establis 
vegetation. 


Highly crodible; 
difficult. to 
vogetate, 


Soil limitations for 
sewage disposal 


Septic tank 
filter fields 


Moderate where 
slopes are less 


than 9 percent; 


severe where 


slopes are more 
than 9 percent; 


restricted рег» 
colation rate; 
moderately 
slow perme. 
ability, 


Severe: sea- 
sonal high 
water table; 
subject to 
flooding; re- 
stric реге 
colation rate, 


Very severe: 
seasonal high 
water table; 
subject to 
Handling. 


Slight where 
opes are less 

than û per- 
cent; mod- 
erate where 
slopes are 5 
to 9 percent; 
severe where 
slopes are 
more than 9 
percent; poor 
filtering ma- 
terial may 
allow effluent 
to travel long 
distances, 


Severe: 


Severe; 


Severe: 


Sewage 
lagoons 


Moderate where 


slopes are 2 to 
9 percent; 
severe where 
slopes are 
more than 9 
percent: sand 
pockets in 
places; mod- 
erately slow 
permeability. 


mod- 
erately slow 
permeability; 
seasonal high 
water table; 
subject to 
flooding; high 
organie- 
matter 
content. 


mod- 
erately slow 
permeability, 
seasonal high 
water table; 
subject to 
flooding; high 
огрийе-шайег 
content below 
depth of 6 to 
20 inches. 


mod- 
erately rapid 
permeability; 
subsoil too 
porone to 
old water, 
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Soil series 
and 


map symbols 


Dickinson —Continucd 
4098, 409С 


Dinsdale: 3778, 
377C, 377C2. 


а 2048, 
с. 


БОП, SURVEY 


Topsoil 


Good to 
depth of 1 
foot to 15 
feet; fair to 


Good: sure 
face layer 
high in 
organic- 


matter сопе 


tent, 


Uvod in 
upper part 
of surfare 
layer; bed- 
depth of 30 

t 
to 40 
Inches. 


Fair below 
depth of 2 
to 3 feet; 
unsuitable 
at depth of 
about 3 
feet. 


Not suitable _ 


Not suitable 


Very poor to 
not suit- 
able: small 
amount of 
gravel may 
be above 
the glacial 
till. 


Road till 


Good: good 


workability and 
Nils te upper 
ty in upper 
part: good bo- 
ow depth of 
about 3 feet, 
low compressi- 
bility and 
renin жақ h 
pacted to hig 
density. 


Not suitable. -| Fair in upper 20 


Not suitable: 


for crush- 
ing. 


to 40 inches; 
good in the 
till; fair to 


workability; 
low compress- 
ibility below 
depth of 20 to 
40 inches, 


Fair to poor in 


upper 30 to 40 
inches; surface 
layer high in 
organicematter 
content; bed- 


Tapte 5. Engineering 


Soil features affecting— 


Highway location 


Highly erodible; 


igh moisture 
content in some 
cuts; good bear- 
ing capacity 
and shear 
strength below 
depth of 3 to 
3s feet. 


| Surface layer 


high in organic- 


matter content; 


tential in 
sand pockets. 


ier gh 
‘ace layer 

in organic- 
matter con- 
tent, 


Foundations for 
low buildings 


| Good bearing 


capacity and 
shear strength; 
low compressi- 
bility and low 
shrink-swell 
potential, 


Good bearing 
capacity and 
shear 
strength; low 
compressibility 
in till; subject 
to frost action. 


Limestone bed- 


rock at depth 
of 30 to 
inches. 


LINN COUNTY, IOWA 


interpretations of soils—Continued 


Soil features allceting— Continued 


Farm ponds Drainage for 
eropa and ‘Terraces and Grassed 
| pasture diversions waterways 

Reservoir иген | Embankments | 

Upper part of Pervious when Generally not Highly erodible; Highly erodible; 
subsoil ік too compacted; needed: hill- poor stability iffienlt to 
porous to hold low shrink- side seepage on steep vegetate 
water and has swell potential, in some arcas; slopes; difti- 
rapid рег- and poor ге- tile may be cult to main- 
menbility; sistanve to beneficial in tain ridge and 
lower of piping in these spots. channel; may 
subsoil in upper part of expose high- 
glacial till has subsoil; easily density sub- 
slow permen- compacted to soils, and wet 
bility when high density фон тау 
compacted, and moderate velop after 

volume change terracing. 
with moisture 

in lower part 

of subsoil and 

substratum, 

Moderately low | Adequate Not needed Soil features Есеру; tile 
permeability strength nud favorable, needed to 
when com- stability; sh typi- establish 
»neted ; easily com- cally uniform vegetation, 

ttom pacted below but cuts 

should be depth of 30 to should be held 
searified and 40 inches; to a minimum 
eom "ers eee ех- to avoid ек 
sand pockets pansion po- posing the 
nnd lenses in tential; small underlying, 
places, volume change low-fertility 

below depth glacial till. 

of 20 to 40 

inches, 

Fractured lime- | Limited ma- Not needed... ....| Soil material Bedrock at 
stone at depth terial avail- above bedrock depth of 30 to 
of 30 to 40 able; difficult favorable but 40 inches may 
inches; ех- to compact to limestone bed- interfere with 
cessive ксер- high density. rock at depth construction, 
age; clayey of 30 to 40 
residuum thin inches may 
and discon. interfere with 
tinuous, construction. 
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Soil limitations for 


sewage dis 


Septic tank 
filter fields 


Slight to mod- 


erate where 
slopes are loss 
than 5 per- 
cent; mod- 
erate where 
slopes nre 5 to 
9 percent; 
severe where 
slopes are 
шөге than 9 
percent; rapid 
permeability; 
moderate 

danger of con- 
tamination in 
upper subsoil; 
вит j 
slow permea- 
bility in lower 
subsoil, 


Slight where 


slopes are less 
than 5 реге 
cent; moderate 
where slopes 
are 5 to 9 per- 
cent; severe 
where slopes 
nre more than 
9 percent. 


Moderate where 


slopes are less 
than 9 per- 
cent, severe 
where slopes 
are more than 
9 percent; bed- 
rock at depth 
of 30 to 40 
inches; effluent. 
may contami- 
nate ground 
water. 


Severe: тари 


Sewage 
lagoons 


permeability 
in upper part; 
material too 


porous to 

Md water; 
pliweial till of 
subatratum 
has mod- 
erately slow 
permeability. 


s where 
ale are 


less than 2 
percent; mod- 
erate where 
slopes are 2 
to 9 percent; 
exes w 

opes are 
ma oe 0 
percent; 
moderately 
slow permen- 
bility in 
lower part. 


Severe on all 


slopes; 

а ИА 
bedrock at 
depth of 30 
to 40 inches. 
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Suitability as source of— 
Soil series = ИИ š = == 
and 
шар symbols 
Topsoil Sand Ciravel Road fill 
Donnan: 
тс ШАР аа та Poor: thin Not suitable Not suitable Fair to poor in 
lu ver of upper 20 іо 40 
organic inches; narrow 
matter; range of moise 
sonsonally ture for satis- 
wet. factory compac- 
tion; very 
below thot 
20 to 40 inches; 
high shrink- 
swell potential, 
7828, 7820272 Fair to depth | Not suitable | Not suitable | Fair in upper 20 
of 24 to 40 inches; 
inches; fair bearing 
very poor capacity; very 
below, poor м 
depth of about. 
24 inches; 
poor work- 
sy when 
igh 
atakuwa ü 
potential. 
Downs; 1628. 162C. | Good to Not suitable. | Not suitable: | Fair: high 
162С2, 162D, 16202. depth of 12 no gravel. shrink-swell 
inches; potential; 
fair below, рида 2 m 
| рас к 
density; very 
| narrow range of 
moisture for 
satisfactory 
compaction. 
Му: 3209....... Good to Not suitable. Not suitable. Poor; moderate 
depth to high shrink- 
about 24 awell potential; 
high in difficult to 
n compact; sur- 
organic- face layer high 
matter in organic- 
content, matter content; 
poor bearing 


SOIL SURVEY 


capacity. 


‘TABLE O. Engineering 


Highway location 


Seasonal alle, 


water ta і 
suscept - 

к > lo frost 
A size 4 
norally 

— 4 3 


Seasonal perched 
water table; 
high suscepti- 
hility to frost 
heave; surface 
layer mod- 
erately high in 
organic-matter 
content, 


Rolling topogrn- 
phy; hig 
moisture may 
ps encountered 

n deep cuts; 
tov 
easy fair Dear 
ing capacity 
and shear 
strength, 


High organic- 
matter content; 
seasonal high 
water table; 
subject to 
local overflow 
for short dura- 
tions, 


Soil features affecting 


Foundations for 
low buildings 


Seasonal high 


Water ta 
high shrink: 
вини potential; 
m compressi- 
иу. 


Substratum зи» 
ject to hi 
volume ehange 
if initially 
dry; uneven 
consolidation; 
fair bearing 
capacity and 
shear strength; 
high come 


pressibilitv. 


Medium to high 
compressibi ity; 
uniform соп- 
ex rrr fair 

wearing capaces 
ity and shear 
strength, 


Poor ки س‎ си» 
вази moder- 


ate to 
compressibility; $ 
subject to 

local overflow 
for short dura- 
tions, 


LINN COUNTY, IOWA 


interpretations of soils Continued 


п АА ي‎ 


Soil features affecting Continued 


Farm ponds 


Drainage for 


sewage 


crops ‘Terraces and Grassed Septic tank 
pasture diversions waterways filter fields 

Reservoir areas Embankments 

Low relief; Poor workabil- Seasonal high Not needed Generally not Revere: sen- 
suitable sites itv; imper- water table; because of needed; level sonal high 
unlikely; very vious when very slow topography, topography. water table; 
slow permea- compacted ; permeability; impervious 
bility. high shrink- tile may not subsoil, 

swell potential. work іп all 
areas, 

Low relief; very | Fair stability; Perched water Seasonally wet Seepy and wet; Severe: very 
slow permen- poe worka- table in wet and серу; tile needed to slow permea- 
bility; reser- ility; imper- periods; very sl short establish bility below 
voir area not vious when slow permon- and irregular; vegetation. depth of 20 to 
always uni- compacted, bility. cuts should be 40 inches; 
form and may high shrink- held to а season 
contain sand swell potential, minimum be- perched high 
pockets; areas cause of low water table 
typically fertility; very 
small, slow реттаса- 

‹ 19 
40 inches. 

Reservoir bole Fair stability; Not needed - Features gener- Features gener- | Slight where 
tom should be medium to ally favorable. ally favorable; slopes are less 
searified and compress- tile helps рге- than 5 реге 
compacted: ibility: sus- vent 80 vont; moderate 
вото seepage ceptible to to establi where slopes 
сап be piping. vegetation, are 5 to 9 
expected ; percent; severe 
moderate per- where slopes 
meabllity; nre more than 
uniform 9 percent; 
material. satisfactory 

percolation 
rate, 

Moderately slow | Fair stability; Seasonally wet Soil features Soll features Moderate to 
permeability; moderate to due to seepage; favorable; favorable; Ше severe; seas 
difficult to high shrink- use interceptor diversions needed to рге- sonal high 
compact; swell poten- tile. help protect vent see water table; 
соатхс- tiul; high in from overtiow to es somewhat 
textured layer organic-matter or runoff from vegetation. poorly 
may be en- content. higher land, drained; sub- 
countered ject to short 
below th duration run- 
of 48 inches, off from 


higher land. 
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Soil limitations еш 


Slight where 
slopes are less 
than 2 per- 
cent; substra- 
tum has very 
slow permea- 
bility when 
compacted, 


Slight where 
кори are 2 
to 5 percent; 
moderate 


material 
below a depth 
of about 

24 inches. 


Moderate where 
slopes ure 2 
to 9 percent; 
severe where 
slopes are 
more than 0 
percent; mod- 
erntely slow 
permeability. 


Modernte to 
severe: sub- 
ject to short 
duration runs 
off from 
higher land; 
surface layer 
high in 
organic- 
matter 
content, 
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Soil series 
and 
inap symbols 


Fayette: 

163B, 163C, 
18882. 1630, 
16302, 16303, 
163Ғ, 163Е2, 
163E3, 163Ғ, 
163F2. 


О ка 


to 12 graded 
inches; aand be- 
pw bes low depth 
ow; low In of 48 
organie- inches іп 
matter some arcas, 
content. 
Flagler: 264A, 2848, | Fair to good Good; gen- 
284С, 284С2. to depth of erally well- 
about 12 to graded 
15 inches, gravelly 
depth of 24 
thc 
to 36 
inches, 
Floyd: 198B......... Good to Not suitable; 
depth of 18 sand strata 
to 24 thin and 
inches; fair discontin- 
below; sen- ous, 
sonally 
wet. 
Franklin: 761A, 7618. Fair: thin Not suitable.. 
layer of 
organic 
matter. 


----. Fair to depth 


SOIL SURVEY 


Suitability as source of — 


Fair to depth 
of about 6 
to I2inches; 

г be- 
ow; low in 
organic- 
matter 
content. 


Fair to poor: 
of about 6 poorly 


Not suitable 


Road fill 


Not suitable. Fair to poor: 


Not suitable . _ 


Fair to good; 
some sites 
may con- 
tain pock- 
ets and thin 
lenses of 


fair bearin 
capacity when 
wot; Че to 
compact to hig 
density; very 
narrow range of 
moisture for 
satisfactory 
compaction, 


Fair: good below 


th of 48 
— if sand 
is encountered; 
fair bearing 
capacity above 
depth of 48 
inches; low 
density material 
in upper hori- 
хоп. 


Good to excellent: 
good bearing 
capacity; very 
low shrink- 
swell potential; 
stable when 


well-graded damp. 
gravol;ı 


шау 
contain too 
much sand 
for com- 
mercial use, 


Not suitable. - 


Poor in upper 
part; high in 
organie-matter 
content; diffi- 
cult to compact 
to high density. 
Fair suitability 
in lower strata: 
high density 
material; good 
compaction and 
workability. 


Not suitable Fair in upper 20 


to 40 inches: 
narrow range of 
optimum mois- 
ture for satis- 
factory com- 
metion, Good 
low: high 
density ma- 
terial; good 
workability and 
compaction. 
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Soil features affecting 


Highway location 


Rolling topogra- 


phy; easy to 
vegetate; high 
moisture may 
be encountered 
in deep cuts; 
fair өті 
strength; 
highly сго Ыс. 


Low borrow 


potential in 
uppermost 45 
inches; fair 
bearing capac- 
ity; easy to 
vegetate except 
where coarse 
strata occur. 


Typically low 


relief; very 
stable; slope 
protection re- 
quired; ditfieult 
to vegetate 
outs, 


Low relief; high 
in organic-mat- 
ter content; 
seasonal high 
water table; 
high susceptis 
bility to frost 
heave; fair 
bearing capace 
ity and shear 
strength in 
lower part. 


Seasonal high 
water tahle; 
low relief; high 
susceptibility to 
frost heave. 


Foundations for 


Medium to hi 


Fair bearing 


low buildings 


h 
compressibility; 
uniform con- 
solidation; fair 
bearing capaces 
Ну and shear 
strength; 
highly crodible. 


capacity and 
shear strength; 
medium to high 
compressibility 
to depth of 45 
inches; low 
below; uniform 
consolidation. 


Very low com- 


pressibility ; 
bearin 
capacity an 
shear strength: 
very low shrink- 
swell potential. 


Fair bearing en- 


pacity below 
depth of 24 to 
36 inches; sea- 
sonal high 
water table; 
uneven сопкой- 
dation; subject 
to frost heave, 


Seasonal high 


Water table; 
subject to frost 
heave; mod- 
crate to big 
shrink-swe 


рема fair 
ng сарас- 
to 40 inches, 


good be 


low. 
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Soil features affecting—Continued 


Farm ponds 


| 


Reservoir areas | Embankments | 


Moderate per- 
imeability ; 
uniform 
material; 
reservoir bot- 
tom should be 
scnrified and 
compacted; 
subject to 
зеераще. 


Moderate per- 
meability 
above th 
of 48 inches; 
course strata 
below depth 
of 48 inches in 
some areas 
reservoir bot- 
tom should be 
scarified and 
compacted. 


Substratum too 
porous to hold 
water; very 
rapid pne 
bility below 
depth of about 
24 inches. 


Material not 
uniform; res- 
ervoir arca 
should be 
senritied and 
compaeted ; 
sand pockets 
and strata are 
common, 


Nearly level 
topography: 
suitable sites 
unlikely; mod- 
erately slow 
permeability 
іп lower part. 


Fair stability; 


high compress- 
ibility; fair 
compaction at 
or near opti- 
mum moisture; 
moderate to 
high shrink- 
ewell potential. 


Fair stability ; 


high consoli- 
dation; fair 
compaction at 
or near opti- 
muin moisture; 
poor resistance 
to piping. 


Semipervious 


when com- 
pacted, good 
workability; 
виђјес to 
мр; very 
ow shrink- 
swell potential. 


Fair stability in 


in substratum; 
low permea- 
bility when 
compacted in 
substratum: 
poor resistance 
to piping in 
some areas; 
high іп 
organic-matter 
content. 


Good stability; 


low permen- 
bility when 
compacted ; 
moderate to 
high shrink- 
swell potential. 


Drainage for 
erops and 
pasture 


Terraces and 
diversions 


Not needed.. Features gener- 


Not ne 


Seasonal high 
water table; 
moderate 
permeability, 


Seasonal hi 
water table; 
moderate per- 
meability in 
upper рагі; 
moderately 
slow permea= 
bility in lower 
part; tile not 
needed in some 
areas, 


ally favorable. 


Features gener- 
ally favorable, 


Sandy зибзой is 


velly below 


depth of 24 
inches; very 
low fertility; 
— to e 
vegetato; eu 
should be 
minimal. 


Features gen- 
erally 
favorable. 


Generally not 
needed due to 
topography ; 
soil features 


ніх À 


Grassed 


wilerways 


Меру in some 
rums; tile 
needed to 
establish 
vegetation. 


Features gener- 
ally favorable: 


Highly erodible; 
difficult to 
vegetate, 


E nally wet 
and y; № 
establish veges 
tation, tile 
needed on 
sides of waters 
way to control 
seepage. 


Generally not 
needed due to 
topography; 
tile needed to 
establish 
vegetation, 
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Soil limitations for 
sewage disposal 


Septic tank 
filter ficlds 


Slight where 
slopes are 210 
5 percent; 
moderate 
where slopes 
аге 5 lo 9 реге 
cent; severe 
where slopes 
are more than 
9 percent, 


Slight: moder- 
ate permea- 
bility; some 
danger of con- 
ти ти 
ground water 
where sand is 
at depth of 
about 48 
inches 

Slight where 


slopes are less 
than 5 реге 


cent; moderate 


where slopes 
are û to 9 реге 
- H — 
where slo 

are more then 
9 percent; very 
rapid permea- 
bility below 
depth of about 
21 inches; 
severe danger 
of contaminas 
Поп, 


Severe: seasonal 


high water 
table; satis- 
factory регсо- 
lation rates, 


Moderate to 
severe: son- 
sonal high 
water tablo, 


Moderate: 


Slight: 


Sewnge 
lagoons 


Moderate where 


slopes are 2 
to 9 percent; 
severe where 
slopes are 
more than 9 
percent, 
modernte 
permeability. 


Moderate to 


severe: mode 
orate permen- 
bility; sandy 
strata may be 
encountered 
at depth of 
about 48 
inches, 


Severe on all 


slopes; ma- 
terial too 
porous to hold 
water; very 
rapid permea- 
bility below 
depth of about 
24 inches, 


high 
organie-mat- 
ter content; 
stratified 

with sand in 
upper 24 to 

45 inches, 


OCCA- 
sional sand 
strata; slow 
sermealility 
n substratum 
when сош- 
paeted. 
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Soil seri 


ез 
and 
map symbols 


Garwin; 118.. 


Hayfield: 
725... s 


Judson: 


Topsoil 


Fair; mod- 


matter 
content, 


Good in 
upper 12 
inches; fair 
to depth of 
24 inches; 
very роо 
below. 


Good in 
upper 12 
E 
to tho 
12 to 36 
inches; 
very r 
чт и 


Very good to 
depth of 24 
inches: high 
іп organic- 
matter con- 
tent, 


SOIL SURVEY 


Suitability as source of 一 


Not suitable 


p ssp m 

1 

10136" 
inches: well- 
graded finc 


Gravel 


Not suitable _ 


Fair below 
depth of 24 
inches: 
well-graded 
fine to 
coarse 
sand; muy 
contain too 
many fines. 


Fair below 
depth of 36 
inches: 
well- 
fine nnd 
coarse 
sand; may 
contain 
too many 
fines. 


Poor: highly 


TABLE 5.—Engineering 


Road fill 


elastic; moder- 
ate to high 
shrink-swell 
»nentinl; poor 
waring сарас- 
ity; cult to 
compact to high 
ity; high in 
organicematter 
content, 


Fair in upper 24 


inches: 

below depth of 
24 inches; very 
low compressi» 
bility; pood 
workability; 
seasonal high 
water table at 
depth of 24 10 
56 Inches. 


Fair in upper 


: moderate 
кейе 
tential. Good 
wlow depth of 
ood stability 
stability 
when confined; 
scasonal high 
water table nt 
depth of 24 to 
$6 inches. 


Not suitable. | Not suftable Poor: high in 


organic-matter 
content in upper 
24 to 36 inches; 
poor bearing 
pa про diffi- 

t to compact 
to high density. 


Soil features affecting 


Highway location 


Seasonal high 
water table; 
high in organic- 
matter content; 
low borrow 
e adan 


topography, 


| Seasonal high 


water table; 
nearly ка 
topography; 
lalr heating, 
capacity an 
— strength 
to depth o 
about 24 inches, 
good bearin 
capacity an 
ood to execl- 
ent shear 
strength below. 


Seasonal high 


water table; 
fair bearing 
strength at 
depth of 24 to 
36 inches; good 

ng сарас- 
ity and good to 
excellent shear 
strength below 
depth of 36 
inches, 


Subject to local 


runoff; may 
have seepy 
areas in some 
places; high in 
organic-matter 
content, 


Foundations for 


low buildings 


Poor bearing 


capacity ; 
saturation may 
cause high 
compressibility; 
uniform con- 
solidation. 


Seasonal high 


water table; 
medium to high 
compressibility 
to n depth of 
21 inches: good 
bearing capace 
ity and low 
compressibility 
below depth of 
24 inches; 
susceptibility 
to frost leave; 
fair bearing 
capacity in 
жемей: good 
bearing capac- 
ity in sub- 
stratum, 


Low to medium 


compressibility ; 
seasonal high 
water table; 
good pearing 
capacity below 
depth of 36 
inches but may 
become quick 
and flow if 
excavated 
when wet, 


High compressi- 


bility; fair bear- 
ing capacity 
and shear 
strength; sub- 
ject to local 
runoff from 
higher eleva- 
tions. 
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| 


Soil features affecting— Continued 


Farm ponds 


Reservoir areas 


| 

Nearly съда 
topogra ту; 
e ту бту АД 
unlikely ; 
reservoir 
bottom should 
be compacted; 
uniform 
material. 


Nearly level | 
topography; 
suitable sites 
unlikely; sub- 
stratum им» 
рои lo 

old water; 
fluctuatin, 
water table. 


Nearly level 
topography; 
substratum 

too porous 10 

hold water; 

fluctuating 
water table; 
suitable sites 
unlikely. 


Moderate 
ability; high 
in organic. 
matter con- 
tent; reservoir 
bottom should 
be scarified 
and com- 
pacted; some 
seepage can be 

1 expected. 


Poor stability at 
high moisture; 
moderate to 
high shrink- 
swell potential: 
won compress- 
ibility. 


Adequate shear 
кігеп 
stability; mod- 
crate organic. 
matter content 
in upper part; 
poor nene 
to ng; very 
ive делді. 
swell potential. 


Fair stability to 


peri fair to 
compac- 
tion; moderate 
to low shrink- 
swell potential; 
poor resistance 
to piping. 


"г о») Fair stability; 


high compress- 
bility; mod- 
erate shrink- 
swell potential; 
difficult to 
compact except 
at optimum 
moisture, 


| Drainage for 
| erops and 
| pasture 


| Seasonal high 

| water table; 
tile functions 
satisfactorily. 


Seasonal high 
water table; 
tile placement 
difficult in 
some areas due 
to water- 
bearing sands, 


Seasonal high 
water table; 
will benefit 
from tile 
drainage; tile 
placement is 
difficult in 
many areas 
duc to water- 
bearing sand. 


Soil features fa- 
vorable; most 
areas do not 
need tile; use 
interceptor tile 
in меру arens, 


Terraces and 
diversions 


Not needed due 
to topography. 


Not needed due 
to topography. 


Not needed duc | 
to topography. | 


| Sail features Га» 


vorable. 


Grassed 
waterways 


Soil features 
favorable 
where needed: 
te — А 
vegetation, tile 
needed to š 
control 
seepage, 


Features gener- 
ally favorable, 


Features gener- 
ally favorable. 


Soil features СЕ 
vorable; tile 
helps to con- 

sec to 
establish vege- 
tation. 
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Soil limitations for 


sewage disposal 
Septic tank Sewage 
filter fields lagoons 
| Severe to very Moderate: 
severe; sea- surface layer 
sonal 1 high in 
water table; organic- 
poorly matter con- 
drained. tent; moder- 
ately slow 
permeability 
in substratum., 
Moderate: sea- Severe: sub- 
sonal high stratum tow 


coarse to hold 
water; surface 


water table; 
poor filtering | 


material below Javer high in 
depth of 24 organic- 
inches: mod- matter con- 
orate danger tent; seasonal 


of contamina- 
tion of ground 
water, subject 


high water 
table; subject 
to occasional 


to ocensional overflow. 
overflow. 

Moderate: sen- Severe: sen- 
*onal high sonal high 
water table; water table 
me te at depth of 
danger of 24 to 36 
contamination inches; sub- 
of ground stratum too 


water; somes 


porous to hold 
what poorly 


water; subject 


drained; to overflow 
subject to in some 
overflow in places. 
places. 

Slight: receives Moderate; 
runoff and dep- subjcet to 
osition from short duration 
higher adja- runoff from 
cent areas; higher ground; 
moderate per- high orgnnie- 
menbilit v. matter 

content. 
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Soil series 
and 
map symbols 


Kennebec: 212....... 


Kenyon: 838. 83С. 
8302. 8302. 


ey << 184A, 381B. 

or interpretations 
of . — — 
in mapping unit 
381 В о ех. 
field series, 


Lamont; 


SOIL SURVEY 
Suitability as source of— 
Sand Gravel Road fill 


TARLE 5.—Kngineering 


Soil features affecting — 


Highway location 


Foundations for 


low buildings 


Not suitable: | Not suitable. Very poor: high 


Good in u 
per 12 in- 
ches; fair to 
depth of 24 
inches: 
poor below. 


| Good: thick 
surface 
layer; high 
in organic- 
matter 
content, 


1108, 110С.. Fair in upper 


30 inches; 
poor below, 


no sand or 
sand layer 
is thin and 
n- 
tinuous. 


Not suitable. - 


Not suitable 


and me- 
dium sand. 


Not suitable. - 


| 
Poor; no 


amounts, 


in organic-mat- 
ter content in 
пр 24 to 36 
nches; poor 
bearing capa- 
city; high come 
pressibility. 


Good below 
depth of 24 
— d 
ng ca 
ity; easily 
compacted to 
high density; 
moderate 
shrink-«well 
potential. 


Not suitable. Poor in upper 20 


to 40 inches: 
moderate to 
high shrink- 
swell potential; 
fair bearing 
capacity; good 
suitability in 
substratum: 
good workabil- 
ity; easily com- 
pacted to high 
density; low 
compressibility. 


Good: low 
чеке ao 
tential; 
workability and 
compaction es- 
cept where fines 
are lees than 15 
3 
са 
ity aud shear 
strength, 


Subject to over- 
flow; high in 
organic-matter 
— in 36 
upper 24 to 
кым) рооғ 
hearing capace 
ty, 


Surface layer high 
іп organic-mat- 
ter content; 
"noy suscopti- 
bility to frost 
heave; may 
have меру 
arcas іп some 
outs; 
ing capacity. 


Nearly 8 to- 
жтарбу ; sen- 
ан) high was 
ter table; sur- 
face layer high 
in organic 
matter content; 


таб 
capacity an 
shear strength 
below depth of 
24 to 36 inches. 


High moisture in 
some euts; good 
borrow poten. 
tial; highly 
—.— when 
ех мї an ome 
bankinents; 
loose sand may 
hinder hauling 


operations; good 


bearing capac- 
ity and shear 


strength. 


bear- 


Poor bearing en- 


pacity; fair 
shear strength; 
subject to over- 


. f 45 
с о 
inches. 


Good bearing ca- 


pacity and shear 
strength; low 
compressibility; 
may have un- 
even consoli- 
dation. 


Seasonal high 


water table; 
moderate com- 
ressibility; fair 
ng capac- 
ity an бзи. 
strength; goot 
below depth of 
24 to 36 inches. 


Good benring cn- 


city an 
Love ot rength; 
йу: raid 
Жиу; 
«өлені idni ion. 
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Soil features affecting—Continued Soil limitations for 
sewage disposal 
Farm ponds Drainuge for 
crops and Terraces and Grassed Septic tank Sewage 
pasture diversions waterways filter fields lagoons 

Reservoir areas Embankments 

Moderate perme- | High іп organic- | Seasonal high Not needed due | Generally not Severe: subject | Seven: subject 
ability; sub- matter content water table; to topography. needed; soil to overflow; to overflow; 
ject to over- to depth of 24 may need over- features favor- high water fluctuating 
flow; fluctu- to 36 inches; flow protec- able. table occasion- water table, 
ating water fair stability tion; tile not ally above 
table. nnd compac- needed in most depth of 48 

tion below sur- areas, inches, 
face layer. 

Difficult to find | Fair to good sta- | Moderately slow | Cuts should be Soil features gen- Moderate where | Moderate where 
suitable sites; bility; surface ncability; held to a min- erally favor- slopes are less slopes аго 2 
reservoir bot- layer high in some hillside imum, genere able; tile helps than 9 percent; to 9 percent: 
tom should be organic-matter seeps; tile gen- ally less than to control severe where surface layer 
scarilied and content; mod- erally not 24 inches; wet seepage, slopes nre more high in organic- 
compacted; erate shrink- n spots may de- than 9 percent; matter con- 
sand pockets swell potential. velop and ben- restricted рег- tent; обод 
occur іп some efit from tile colation rate, sional sand 
areas; moder- drainage: pockets; mod- 
ately slow per- prominent erately slow 
meability. stone line at permeability. 

depth of 24 
inches іп some 
places; subsoll 
Compacts CAR- 
ilv; low fer- 
tility. 

Nearly level ta- Fair stability to | Seasonal high Generally not Soll features Ға. Moderate* sen. | Moderate: stir- 
poaraphy ; depth of 20 to water table; needed duc to vorable; to sonal high face layer high 
suitable sites 40 inches, good tile functions te raphy; establish vege- water table. in organic. 
unlikely; res- below; sub- well; not all soll features tation, tile matter con- 
ervoir bottom stratum has areas need tile. favorable, needed on side tent; few sand 
should be low permen- | of waterways strata; low 
compacted to bility when to prevent pu 
prevent seepe compacted: seepage, n substratum 
age; fow sand high in when coni- 
atrata below organie-matter parted. 
depth of 24 to content., 

36 Inches, 

Material too Fair stability; Not needed « Loose, sandy Highly erodible; | Slight where Severe on all 
porous to hold pervious when substratum difficult to opes are less slopes: ma- 
water; rapid compacted; may hinder vegetate, than û percent; terial too 

rmeability poor resistance construction; moderate porous to hold 


in substratum, 


to piping; low 
shrink-«well 


potential. 


difficult to 


maintain ridge | 


nnd channel; 
highly erodible, 


where slopes 
are 5 to 9 per- 
cent, severe 
where slopes 
are more than 
9 percent; se- 
vere danger of 
contamination, 


water, 
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Suitability as source of 
Soll series — = 
and 
шар symbols 
Road fill 
Lawler. 
. 
sol: low den- 
sity; moderate 
shrink-swell 
potential; low 
stability at 
optimum mois- 
ture; good suit- 
ability and low 
compressibility 
in substratum. 
— a Good to Good below Fair below Poor in upper 36 
depth of 12 depth of 36 depth of 36 inches. high 
to IS in- inches: inches: organic-matter 
ches. well-graded well-graded content, Good 
fine and coarse sand below depth of 
coarse sand and some 36 inches. 
and some gravel; may 
gravel. contain too 
many fines. 

Lawson: 484. Very good: Fair to poor | Poor: low Poor: poor bear- 
high below depth amount of ing capacity; 
organic- of 45 to 60 gravel be- poor stability at 
matter inches, low depth optimum mois- 
content, of 60 inches. ture; difficult to 

compact to 

high density; 4 
narrow range « 
moisture con- 
tent for satis- 
factory compac- 
tion. 

Lonmy nlluvial land: Good to fair: | Fair to poor: | Fair to r: | Good to poor: 

315. Variable in poorly gravel bars onsite investi- 
places, adjacent to gation required. 
sands; vari- streams in 
able. some places, 
Loamy terrace esearp- 
* 154F. 
го iex too 
qnn le to 
estimate, 
Marsh: 354. 
Properties too 
variable to 


estimate. 


Танк 5.—Engineering 


Soil features affecting 


Highway location 


Fair to poorinsub- | Nearly level topog- 


raphy; seasonal 
high water ta- 
ble; surface 
layer high in 
organie-matter 
content; good 
bearing capac- 
ity and shear 
strength at 
depth of 24 
inches. 


Seasonal high 
water table; 
surface layer 
high in organic- 
matter content; 
gi n 
capacity an 

eed ym ү” 

ow tho 

36 inches. 


Bubjeet to flood- 
ing; seasonal 
high water ta- 
ble; surface 
layer high in 
organic-matter 
content; poor 
bearing сарас- 
ity. 


Subject to flood- 
ing; high water 
table in places: 
surface layer 
high in organic- 
matter content 
in many nrens; 
soil material 
variable, 


Foundations for 
low buildings 


Subject to ocen- 
sional overflow; 
medium to high 
compressibility 
in upper part, 
low in substra- 
tum; seasonal 
high water ta- 
ble; high sus- 
ceptibitity to 
frost heave; 
good bearing ca- 
pacity below 
depth of 24 
inches, 


Seasonal high 
water table; 
low compressi- 
hility below 
depth of 36 in- 
ches and good 
shear strength 
but may be- 
соте quick and 
flow if saturated 
during ехспул- 
tion. 


Moderate to high 
compressibility ; 
subject to over- 
flow; poor bear- 
ing capacity and 
shear strength. 


Soil materials vari- 
able; high water 
table in many | 
areas; subject to 
flooding. 
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Soil features affecting—Continued 


Farm ponds 


Reservoir areas 


Nearly level 
topography; 
suitable sites 
unlikely; 
ñutusqa, 
water table; 
substratum 
too us to 
hold water. 


Nearly ма toz 
pography; 
suitable sites 
unlikely; fuc- 
tuating water 
table; sub- 
stratum too 
porous to hold 
water, 


Nearly level 
bottom lands; 
suitable sites 
unlikely; sand 
strata may be 
encountered 
below depth of 
AN inches; 
fluetuatin 
water table; 
subject to 
overflow. 


Suitable sites un- 
likely; nearly 
level bottom 
land; subject 
to flooding; 

| material too 
porous to hold 
water in many 
places, 


Embankments 


Fair shear 
strength and 
stability; sur- 
face layer bigh 
in organic- 
matter соп- 
tent; poor re- 
sistance to 
piping. 


Fair stability 
above depth of 
36 inches, high 
stability be- 
low; poor re- 
sistance to 
piping. 


Fair stability: 
difficult to 
compaet to 
high density ; 
aigh organic- 
matter соп- 
tent; subject 
to piping. 


Soil materinls 
yanana; sur- 
асе laver gon- 
erally high in 
organic-matter 
content; mes 
dium to high 
shrink-swell 
potential. 


Drainage for 


tile; tile places needed, 
ment dificult 

in many places 

due to water- 

bearing sand, 


Seasonal high Generally not 
water table; n level 
will benefit top raphy; 
from tile; tile soil features 
lacement dif- favorable. 
cult in many 

places due to 

water-bearing 

хапа. 

Seasonal high Soil features 
water table; favorable, 


subject to 
overflow. 


| 
Soil material ‘Terraces not 


crops and Terraces and 
pasture diversions 
Seasonal bigh wa-| Nearly level 
ter table; will topography ; 
benefit from terraces not 


variable, sub» needed due to 
Jeet to flood- topography 
ing; high Water кой material 
table in places; variable. 
difficult to find 

adequate tile 

outlets, 


Generally not 


+ 


Generallv not 
needed. 


Generally not 
пес due to 
topography; 
soil features 
favorable. 


Generall 
need 
level bottom 
lands, 


not 


; nearly 
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Boil limitations for 


sewnge d 
Septie tank Sewage 
filter fields lagoons 
Moderate: en- | Severe: sub- 
sonal high wa- stratum too 
ter table; porous to bold 
severe danger water; severe 
of contamina. danger of con- 
tion of streams tamination of 
and ground streams and 
water, subject ground water; 
to overflow in surface layer 
көте areas. high in 
organic-mat- 
ter content. 
Moderate: Ka- | Severe: sub- 
sonal high stratum too 
water table; porous to held 
severe danger water; severe 
of contamina- danger of соп- 
tion of streams tamination of 
and ground streams an 
water; subject ground water; 
to overflow іп плачат 
"ome areas. poorly 
drained; sur- 
face Inyer high 
in content о 
organic 
matter; some 
areas subject 
to overflow. 
Moderate to very | Severe: sub- 
severe? sen- ject to over- 
sonal high flow; Muc- 
water table; tuating water 
subject to table, 
overflow, 


Very severe: 
subject to 
flooding; «са- 
sonal high wa- 
ter table. 


Very severe: 
subject to 
flooding; - 
sonal h к! 
water table: 
soil material 
variable. 
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Tante 5.— Engineering 


upper 12 to 
15 inches; 
poor below 
depth of 
about 24 
inches, 


152. Good in - 
upper 12 to 
15 inches; 
fair to 
depth of 18 
то 46 in 
ches; sur- 
face layer 
high in 
organic- 
matter 
Content. 


Maxfield: 382 


content. 


Suitability as source of 一 


Good below 
depth of 24 
inches: 
well 


fine and 
coarse sand 
and some 
gravel, 


Good below 
depth of 48 
inches: 
well-graded 
fine and 
coarse sand 
and some 
gravel. 


Not suitable. Not suitable. _ 


Fair below 
depth of 24 
inches: 

small 

amounts of 
gravel; 
may con- 
tain too 
many fines. 


Fair below 
depth of 48 
inches: 
small 
amount of 

gravel; 

may con- 
lain too 
many fines, 


Soil features affecting— 


Highway location 


Very poor in upper | Seasonal high 
24 inches; water table; 
surface layer surface layer 
high in organice high in organic- 
matter content, matter content; 


Good below susceptibility to 
depth of 24 in- frost үс, 
chus; gr 
bearing capacity; 

low shrink- 
swell potential, 

Very poor in Seasonal high 
upper 30 to 48 water table; 
inches: moder- surface laver 
ate to high high in organic- 
shrink-awell matter content; 

tential; poor » tibility to 
ing v frost heave. 
capacity. 
od in s 
stratum: v: 
low и. 
swell potential; 
high stability. 


Poor in upper 20 | Seasonal high 
то 40 inches: water table; 
high in organic- nearly level 
matter content; topography; 
poor bearing high in organice 
capacity; matter content; 
dificult to ET tible to 
compaet. Good frost heave. 
suitability 
below depth of 
20 to 40 inches; 
easily com- 
pacted to high 
density; good 


Seasonal high 


Foundations for 
low buildings 


water table; 
subject to 
occasional 
overllow; good 
bearing capacity 
and shear 
strength below 
depth of about 
24 inches, 


Seasonal high 


water table; 
may become 
quick during 
excavation 
below water 
table: subject to 
occasional 
overtiow; good 
bearing 
enpacity and 
shear strength 
below dept of 
about 36 inches, 


Seasonal high 
water table; 
moderately 
slow permea» 
bility; poor 
bearing capacity; 
high shrink- 
swell potential, 
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interpretations of soils—Continued 


Soil features affecting— Continued Soil limitations for 


sewage disposal 


Farm ponds 


Drainage for 


= crops and Terraces and Grassed Septic tank Sewage 
pasture diversions waterways filter fields lagoons 
Reservoir areas Embankments 
Substratum too | Fair stability in Seasonal high Generally not Tile needed on Severe; u- Severe; sub- 
porous to hold upper Inches; water table; needed due to sides of water- sonal high stratum 100 
water: fuctie sand and tile placement topography. ways in places water table; rotis to 
ating water gravel below, difficult in to eontrol subject to old water; 
table; subject some places seepage and to occasional surface layer 
to occasional due to water- establish overflow ; high in 
overflow. bearing loose vegetation, moderate organite 
sand. danger of con- matter con- 
tamination of tent; seasonal 
ground water, high water 
table; subject 
to occasional 
overflow; 
moderate 
danger of 
con timing 
tion of ground 
water, 
Substratum loo | Moderate to Seasonal high Generally not Tile needed on Severe: sea. Bevere: seas 
| porous to hold high shrink- water table: necded due to sides of water- sonal high sonal high 
water; fliietu- swell potential: tile placement topography. Ways to con- water table; water table: 
ating water semipervioux difficult in trol seopage subject to subject to 
table; subject when com- come pi and to occasional occasional 
to occasional pacted; sub- due to water- establish overflow; mod- overflow; 
overflow, stratum has bearing louse vegetation, erate danger of substratum 
very low sand, contamination Loo porons to 
shrink-swell of ground hold water; 
potential; water, moderate 
susceptible to danger of 
piping. contamina- 
tion of 
ground water, 
Nearly level Fair stability; Seasonal high Generally not Tile needed оп Severe: a- Moderate: 
topography; semper vious water table. needed due to sides of waler- sonal high surface layer 
suitable sites when com- topography. ways to con- water table; high in 
unlikely; mod- paeted; low trol ясераде moderately ограпіс- 
егайсіу slow compressibilit y and to slow matter con- 
permeability, in substratum; establish permeability. tent; seasonal 
high shrink- vegetation. high water 
swell potential table, 


in upper part. 
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Soil series 
and 
map symbols 


18 inches if 
mixed with 
mineral 
кой; gen- 
sonal high 
water table 
nt or near 
surface. 


Good to depth 
of 36 ше 
if mixed 
with min- 
eral soil; 
seasonal 
high water 
table at or 
near sur- 
face. 


Museatine: 
1194.............| Good: thick 
surface lay- 
er high in 
organic- 
matter 
content, 


Good: thick 
surface 
layer hich 
in organic- 
matter 
content, 


Good in upper | Poor; 
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Suitability as source of — 


уай- 
able amount 
of sand. 


Poor: vari- 
able amount 
of sand, 


Not suitable 


Fair below 
depth of 48 
inches. 


Not suitable _ 


Not sititable. _ 


Not suitable 


amount in 


depth of 45 
inches. 


Not suitable: 


Poor: 


*mall | Poor: 


Not suitable: 


seasonal high 
water table at or 
near surface, 
very high organ- 
le-matter 
content, 


or- 
ganic mate 

to depth of 36 
inches; seasonal 
high water 
table at or near 
surface, 


fair bear- 
ing 


ty; 
poor м 
strength; mod- 
erate to high 
shrink-awell po- 
tential; high or- 
ganie-matter 
content, 


fair bear- 
ing capacity; 
peor shear 
strength; mod- | 
erate to high 
shrink 
potential: high 
organic-matter 
content, 


TABLE 5,—LEngineering 


Soil features affecting — 


Highway location 


Seasonal high 


water table; 
subject to ропа» 
ing of surface 
water: extremely 
poor bearing са- 
pacity and shear 
strength: fair 
hearing ерде 
and shear 
strength below 
depth of 18 
inches; uneven 
consolidation, 


organic material 
to depth of 36 
inches; seasonal 
nigh water 
table at or near 
surface: very 
poor bearing 
capacity; un- 
even consolida- 
tion, high comes 
pressibility. 


Seasonal high wa- 


ter table: sur. 
face layer high 
in organie- 


matter content, 


Seasonal high 


water table; 
surface layer 
high in organic- 
matter content; 
water-bearing 
sand in places 
at depths below 
48 inches. 


Foundations for 


low buildings 


Seasonal very high 


r чи‏ ورا 
ject to ponding‏ 
of surface water;‏ 
organic material‏ 
to depth of 12 to‏ 
inches; vari-‏ 24 
able materials‏ 
below; uneven‏ 
consolidation.‏ 


High in content of | Seasonal very high 


water table; stiis 
ject to ponding 
of surface water; 
organic material 
to depth of 36 
inches. 


Moderate to high 


compressibility ; 
uniform consoll- 
dation; fair 
bearing capacity. 


Moderate to high 


compressibility, 
uniform consoli- 
dation, and 
fair bearing 
capacity to 
depth of 48 
inches; below 
depth of 48 
inches sandy 
atrata have 
good bearing 
capacity and 
low compress 
ibility. 
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interpretations of soils—Continued 


Soil limitations for 


Soil features atfecting— Continued 
sewage disposal 


Farm ponds | Drainage for 
i — crops and Terraces and Grassed Septic tank Sewage 
pasture diversions waterways filter fields lagoons 

Reservoir areas Fanhank ments 

| 

Suitable sites un- Poor stability; | Very high water | Not needed due Not needed due Very severe; Very severe; 
likely; surface very high or- table; water- то topography. | to topography high water high water 
very high in fanic-matter bearing sand table; subject table; organic 
organic-mattor content; poor hinders instal- to ponding, materials in 
content; vari- compaction lation in some Upper strata. 
able materials character- arcas. 
below organic istics. 
layers; some 
sandy lenses | 
and pockets | 
in places, | 

Suitable sites Organic material | Seasonal very Not needed due | Not needed due Very severe: Very severe: 
unlikely or- to depth of 30 high water to topography, | to topography. sensonal high seasonal high 
ganie material inches; poor tablo; organic | water table; water table; 
to depth of 36 stability; poor material to subject to nic mates 
inches; vari- compaction depth of 36 ponding. to depth 
able materials charucteristies; inches; tile of mare than 
below. high compressi- nlinement dith- 36 inches, 

bility. cult to main- 
| tain. 

Nearly level | Pair stability; Seasonal high Generally not Seasonal seepage | Moderate: sen- | Moderate: moid- 
topography; fair compaction water table; — dueto and wet; tile sonal high wa- erate permen= 
suitable sites at optimum tile not needed topography ; needed in tor table, bility ; surface 
unlikely ; res- moisture; mod- in rome arcas, | features laces to estab- layer high in 
ervoir may crate to favorable. ish vegetation. organic-matter 
need to be organic-matter content. 
compacted bo content, 
prevent seep- 
age. 

| Nearly level Fair stability; Seasonal high Soil features Seasonal see Moderate: яса» | Moderate: 
VA seepage 
wna phy: fair compac» water table; favorable. and wet; tile sonal high moderate 
suitable sites tion nt opti- tile not needed neoded іп water table; permeability; 
unlikely; mum moisture; in some plaeea to coarse-textured surface layer 
eoarsc-tex- mo te to arcas, establish material high in 
tured material high shrink- vegelation. below depth organic-matter 
below depth swell potential; of 48 Inc content; sen- 
of 48 inches. high organic- or more. *onal Man 
matter water table; 
content, coarse-tex- 
tured material 
below depth 
of 48 inches 
or more, 
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Suitability as source of— 


Soil features affecting — 


Soil series — — 
апа | 
map symbols ғ 
Topsoil Sand Gravel Road fill Highway location 
Nevin: 88............| Good: thick | Not suitable. | Not suitable Very poor; poor | Nearly level 
surface bearing сарас- бороқта 2 
layer ity and shear high in organic- 
in organic- strength; mod- matter content; 
matter erate to high seasonal high 
content. shrink-swe| water table, 
potential ; 
difficult to 
compact prop- 
= "e pro 
Nodaway: 220A, Good: те | Not suitable..| Not suitable Very poor: poor | Nearly level Бої» 
2208. dium ог- ing слрас« tom lands; sub- 
капісчпаі- ity; moderate ject to frequent 
ter content; shrink өзгей overflow; or- 
subject to potential; low Pel layer 
flooding. stability when elow depth of 
wet; difficult to 36 inches, 
compaet to 
high density, 
Olin: 4088, 408C..... Good іп Fair to p Not suitable, | Good: fred Highly erodible in 
upper 12 24 to 36 workability; upper part; 
to 18 inches to yw come gh moisture 
inches; маски till. pressibility; in some cuts; 
ми easily com- fair to good 
selow eted to bearing capse- 
iigh density, ity; fair shear 
act 20 % 
96 inches. 
Oran: 471A. 4718 Fair 10 шоб. Not suitable.) Not suitable. „ Fair in pupper 13 15 to | Nearly 3 
to depth оГ 24 inc topograp. 
15 to 24 bearing oe. асам» 
inches; ity; good below water Ante 
medium depth of 18 susceptible to 
organit- to 24 inches; frost ve; 
matter fair to good fair to good 
content ; bearing сарас- bearing cnpaes 
peor below ity; easily ity and shear 
depth of compacted to strength below 
IS to 24 MP density; depth of 18 to 
inches, low com- 24 inches. 
pressibility. 
Readlyn: 399A....... Good in Not suitable Not suitable..| Good below у depth Nearly Ісусі 
Е рег 1? to of 18 to 24 topography: 
inches: inches: fair to season high 
high in good bearing water table; 
ee capacity; casily surface layer 
matter compacted to high in organice 
content, high density; matter content. 


| good work- 
| ability. 


Foundations for 
low buildings 


Moderate to high 

compressibility; 
poor bearin 
capacity; su 


ject to occa- 
sional overflow; 
seasonal high 
water table, 


High compress- 
шу; ти 
jeet to frequent 
overfl 


Good bearing 
capacity and 
shear strength: 
possible uneven 
consolidation; 
low mum 
pressibilit y. 


Seasonal high 
water table; 
low com- 
pressibilit y ; 
good bearin 
capacity an 
shear pem e 
below depth of 
15 to 24 
inches. 


Seasonal high. 

n 
capacit ring 
shear strength; 
low comp vensi- 
bility; 
bility of uneven 
consolidation. 
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Soil features alTecting— Continued 


Soil limitations for 
sewage disposal 


pacted. 


Farm ponds Drainage for 
erops and Terraces and Grassed Septic tank 
pasture diversions waterways filter fields 

Reservoir areas Embankments 

Nearly level Fair stability; Seasonal high Terraces not Generally not Moderate to Moderate: 
topography; сотрас- water table; needed due to ; soil кеуеге: a- moderate to 
suitable sites jon above tile not needed topography; features sonal high moderately 
unlikely; slow optimum in some | features favorable, water table; slow perme- 
permeability moisture; aras. favorable for subject to ability; surface 
when сот» moderate to diversions, occasional layer high in 
pacted; flue- high shrink- overtlow for organie-matter 
tuating water swell potential; short periods, content; gen- 
table. high com- sonal high 

pressibility, water table; 
subject to 
occasional 
overflow for 
short periods. 

Reservoir area Low stability at | Seasonally wet Terraces gon- Wet and коеру Moderate to Severe: sub- 
needs to be high moisture; because of erally not in some arcas; severe: sub- jeet to fre- 
compacted; г compac- overflow, needed; soil tile may be ject to fre- uent over- 
some seepage ion above features needed in uent over- зму, mod- 
сап be ex- optimum favorable for arcas to con- ow; mod- erate perme- 
pected; sub- moisture; diversions, trol seepage erate porme- ability; 
ject to fre- moderate and to estab- ability. dillieult to 

uent over- shrink-swell lish vegeta- compaet to 
iw. potential; tion. high density. 
poor resist- 
ance to 
piping 

Moderately Pervious іп Generally not Highly erodible Highly erodible Moderate where | Moderate where 
rapid permea- upper 24 to 36 needed; hill- in Upper part; in Upper part; slopes are leas 81 аге 2 
bility in upper inches if com- side diffieult to difficult to than 9 per- to 9 percent: 
24 to 36 pacted; in some places; maintain vegetate; cent: mod- moderately 
inches; slow easily com- tile may be ridge and seepy and wet erately rapid rapid per- 
permeabill pacted to high beneficial in channel in in places; tile rmeability meability to 
n glacial density below these places, — ma- needed to es- upper 24 to depth of 24 
when сот» depth of 24 to terial, tablish suit- 36 inches; to 36 inches; 
расим], 30 inches; able vegeta- moderately moderately 

moderate tion. slow permen- slow permes- 
shrink-swell bility below. bility below, 
potential, 

Nearly level Semipervious to | Seasonal hi Terraces not биру and wet; Moderate to Slight where 
topography; impervious water Ч needed in tile needed on severe: воде are 
suitable sites w сот- moderately most places; sides of water- sonal hi less than 2 
unlikely; mod- pacted ; slow permea= low fertility ways to соп- water table; тести; 
оглу slow workability; bility. in subsoil; trol seepage moderately moderate 
E low com wetness will and to es- slow permen- where slopes 
n lower рагі; ibility; mod- increase with tablish bility in lower are 2 to 5 
sand lenses erate shrink- terrace in- vegetation. part, pereent; few 
and pockets swell poten- stallation; sand strata, 
in places, tial, combination 

of terracing 
and tiling may 
be most 
successful, 

Nearly level Good shear Seasonal hi Not needed due Not needed due Moderate to Slight where 
topography: strength and water table; to topography. to topographv. severe: soa- оре» are 
suitable sites stability; im- moderately 50 less than 2 
unlikely; sand pervious when slow permea- water table; pee sur- 
pockets and compacted; bility. moderately ‘ace layer 
strata in some moderate slow permea- high in or- 
aras; cen DIM bility. rk 
permeability tential, content, a few 
when come ` " sand pockets. 
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Gravel 


Road fill 


Tau 5.—Engineering 


Highway location 


Suitability ав source of — | Soil features affecting — | 


Foundations for 
low buildings 


Fair to poor | Not suitable... Poor: moderate 


map symbols 
Topsoil Sand 
— NEN |. E 
Richwood: 977 Good to 
depth of 15 below depth 
to 24 of 48 inches: 
inches; fair sand 
to good strata may 
ow. be thin and 
contain 
excessive 
fines, 
Rockton: 
2138, 213C .. . | Good to Not. suitable _ _ 
depth of 24 
inches: 
limestone 
at depth of 
30 to 36 
inches. 
2148, 214С, 214D Good to Not suitable 
depth of 12 
tò 1% 
inches; 
limestone 
at depth of 
24 Inches. 
Баште: 778A, 7788. Good іп up- Good below 
778С2. wr t depth of 
пебех; fair 36 inches: 
to depth of well-graded, 
36 inches. fine to me- 
dium sand 
with some 
coarse sand 
and small 
amount of 
gravel. 


Not suitable, 
sible 


*ouree of 

limestone 
for erush- 
ing 


Fair below 
depth of 
36 inches: 
«mall 
amount of 
gravel; may 
contain too 
many fines. 


to high shrink- 
swell potential; 
fair bearin 


pact to high 
density, 


Fair to good in 
upper 24 to 36 
inchea: mod- 
erate shrink» 
swell potential; 

compac- 
tion. Limestone 
at depth of 30 
to 36 inches 
good И crushed. 


Fair to good in 
surface layer: 
upper limestone 
at depth of 24 
inches; suitable 
if crushed, 


Fair in upper 36 
inches fair ч 
»aring capac! 
ty. Good ore 

срив of 26 
inches: very 
low shrink-swell 
potete apes 
»earing capacity 
and shear 
strength. 


| 
| 
- 
| 


Nearly level 
topography ; 
surface layer 
high іп organio- 
matter content; 
fair bearing 
capacity. 


Surface layer high 
іп organie- 
matter content; 
hard, level-bed- 
ded limestone 
at depth of 30 to 
Зб inches; fair to 

beari 


capacity ont 
shear strength 
above lime- 
stone, 


Surface layer high 
in organic- 
matter content; 
m 

ng capacity 
and shear о 
strength above 
limestone; lime 
stone bedrock 
at depth of 24 
Inches, 


Fair bearing са- 
pacity and shear 
strength in up- 
per 36 inches; 
good bearing 
capacity and 
shear strength 
below depth of 
36 inches, 


Fair bearing 
capacity; 
medium to high 
compressi- 
bility; uniform 
consolidation. 


Bedrock at depth 
of 30 to 36 
inches; fair to 
good bearin 
enpuclty ; fair 
shear strength 
above lime- 
stone, 


Bedrock at depth 
| of 24 inches, 


Fair bearing са- 
pacity and shear 
strength in up- | 
рег 36 inches: 
very come 
pressibility ; 
very low shrink- 

|. swell potential 

below depth of 

36 inches, 
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Soil features affecting—Continued 


Farm ponds 


Reservoir пгенх 


Nearly level 
topography; 
suitable sites 
unlikely; res- 
ervoir arca 
should be 
scaritied and 
compacted; 
subject lo 
seepage: 
coarse sirata 
below depth 
of 48 inel 
in some arent. 


Fractured lime- 
atone at depth 
of 30 to 36 
inches tow 
porous to hold 
water; thin, 
discontinuos 
clayey 
residuum. 


Shallow to bed- 
rock, which is 
fractured and 
too porous to 
hold water; 
thin, discons 
tinuous clayey 
residuum, 


Sandy material 
at depth of 36 
— has 
rapid perme- 
ability; sub- 
stratum tow 


porous to hold 


water. 


Eimbankments 


Fair stability; 
semipervious 
when come 
paeted ; зиме 
eeptibility to 
piping in sub- 
stratum; mode 
erate to high 
shrink-awell 
potential, 


Good stability ; 
limestone bed- 
roek at карта 
of 30 to 
inches, limited 
material avail- 
able; good 
workability; 
moderate 
shrin" awel 
potential. 


Shallow to bede 


pacted ; set- 
Hing can be ex- 
pected if fills 
of large frag- 
ments are 
used; limited 
available un- 
terial 


Semipervious 


when com- 
расіі іп sub= 
goil; high sta- 
bility in sub- 
stratum; very 
low shrink- 
swell potential 
in substratum. 


Drainage for 
crops und 
pasture 


Not needed... 


Not needed...... 


Sand and 


Terraces and 
diversions 


Terraces not 


needed due to 
topography; 
soil features 
favorable for 
diversions. 


Limestone below 
depth of 30 to 
36 inches; bed- 
rock may 
hinder con- 
struction; cuts 
should be held 
to a minimum. 


rock at depth 
of 24 inches 
may hinder 
construction. 


vel 
at deptit of 36 


„ 


в 
nnd irregular. 


Grassed 
waterways 


Generally not 
needed; soll 
features fas 
voruble. 


Limestone below 
depth of 30 to 
36 inches; may 
hinder con- 
struction. 


Shallow to Бед. 


rook; шау 
hinder con- 
struction, 


Sand and gravel 


at depth of 36 
inches diffi- 
cult to vege- 
tate where 
exposed. 


Severe: 
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Soil limitations for 


Slight if well 


rained: mod- 
erate permen- 
bility; severe 
in places sub- 
жесі to over- 
flow. 


Moderate to 


severe: bed- 
rock at depth 
of 30 to 36 
inches; some 
danger of 
ground water 
contamina- 


tion, 


frac- 
tured lime- 
stone bedrock 
at depth of 24 
inches; danger 
of ground 
water contam- 
ination, 


Slight te moder- 


ate where 
slopes nre 0 to 
5 percent; 
moderate 
where slopes 
are 5 to 9 per- 
cent; moderate 
hazard of con- 
tamination. 


sewage disposal 
Septic tank Sowage 
filter fields lagoons 


Moderate un- 
less subject 
to overtlow. 
semipervions 
even хай 
compacted; 
dificult to 
compact to 


high density, 


Severe: frag- 
tured lime- 
stone below 
depth of 30 
to 36 inches, 


Severe: frac- 
tured limit 
stone at 
depth of 24 
inches. 


Severe on all 
slopes; aub- 
stratum too 

to 
hold water; 
moderate 
danger of 
eontamina- 
tion. 
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TABLE 5,.—Engineering 


Suitability as source of 一 Soil features affecting — 
Soil series 12 
and 
шар symbols 
Topsoil Sand Gravel Road fill Highway location | Foundations for 


low buildings 


一 | 一 


тәйке 1774, 1778, Good іп up- Good below Fair below Good below depth | Surface layer high | Good bearing ca- 


per 12 depth of 24 depth of 24 of 24 inches; in organic- pacity 
regi к ex ee — š v com "n content; гетй 22 ль 
to th о well-graded sm tv; air bearing en- t 
24 inches: hine to amount of workability; pacity and. shear | inches; low 
poor below, course sand gravel; may very low shrink-| strength ta compressibility: 
and some contain too swell potential, depth of 24 very low shrink- 
gravel. many fines. inches; good swell potential, 
bearing capacity 
dept of а 
t 
inches. 

Schley: 4078......... Good in Not suitable; | Not suitable. Рай: seasonal Fair to good Seasonal high 
upper 6 discontinu- high water hearing capac- water table; 
inches; fnir ous sandy table; medium ity; fair shear fair to good 
to depth of strata, to low com- strength; bearing capac- 
36 inches; pressibility; seasonal high ity and shear 
poor below variable mate- water table; strength; possi- 

rinl to depth of high suscepti- ble uneven 
36 Inches; bility to frost consolidation. 
material below heave where 
that depth pockets of 

у com- water-hearing 
Pacted sand occur, 

Senton: 663D, 66307, | Good in Not suitable..| Not suitable..| Poor: fair bear- Rolling topog- Medium to high 
663E, 663 E2, 663F, ew 6 to ing capacity; raphy, high compressibility; 
663Е2. 12 inches; medium to high moisture in fair shear 

fair below; compressibility ; some cuts, strength and 
low or- difficult to aring capac- 
ganic- compact 10 high ity; moderate 
matter density. shrink-swell 
content. potential, 


боры. 412C, 4120, Poor. shal- Not suitable. | Not suitable; | Good below depth | Shallow to limo- Limestone bed- 


low to bed- possible of 12 inches; stone bedrock, roc ow 
rock. source of limestone bed- depth of 12 
limestone rock; good if inches. 
for erush- crushed 
ing. 
Sparta: 
41A, 41B, 41C, Poor: Good: Poor: few Good: very low Highly erodible; Low compressi- 
410. droughty. poorly places on shrink-swell subject to bility; good 
graded fine stream ponam; good seepage іп deep shear strength; 
and benches searing сарас- cuts; difficult rapid consoli- 
medium have grav- ity; good work- to vegetate; dation; very 
sand, elly sand ability where loose sand may low shrink- 
below fines are more hinder hauling swell potential; 
depth of 40 than 15 percent; operations; may liquefy 
inches. lacks stability borrow during ехса- 
under wheel potential, vation if wet. 
lols except 


when damp. 
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LINN COUNTY, IOWA 


Soil features affecting—Continued 


Farm ponds 


Reservoir arcas 


Sand and gravel 
at depth of 24 
inches; too 


porous to hold 
water, 


pockets in 
many places; 
moderately 
slow perme- 
ability in sub- 
stratum., 


Moderate per- 
menbility: 
reservoir aren 
needs to be 
compacted; a 
scaler may be 
needed to 
prevent 
excess SCOPARE; 
uniform 
material, 


Very shallow to 
fractured bed- 
ruck, bow 
orons to 
hold water. 


Material too 


porous to hold 
water; very 
rapid реге 
menbility, 


上 mbankments 


Good stability; 


low 
= А owl 


tential be- 
low depth of 
24 inches; 
poor resistance 
to piping. 


Sand lenses and | Good to fair 


2 а 
compact 

to high den- 
sity: fair 
resistance to 
piping; vari- 
able material 
to depth of 36 
inches, 


Semipervions 


when com- 
расіі; 
medium to 
low stability 
when moist; 
subject to 
Piping; mod- 
erate shrink- 
swell potential. 


Very limited 


amount of 
material; 
ерту 4 yad: 
rock nt t 
of 12 inches, 


High seepage 


rate; high 

stability; 

highly erodible; 
poor resistance 
to piping; very 
led sk: = 
swell potential. 


Drainage for 
crops and 
pasture 


Not needed. 


Seasonal high wa- 


ter table; mod- 
erate permea- 
bility; drain- 
age desi 

to intercept 
seepage is most 
likely to be 
succesful, 


Not needed... 


Not needed...... 


Terraces and 
diversions 


Generally not 
; sh 


slopes; ‘coarse 
material, 


Terraces and 


diversions 

not 

ın seme neces; 
seasonally wet 
und ксеру; 
wetness may 
hinder cun- 
struction, 


Soil features 


favorable, 


Limestone 


bedrock at 
depth of 12 
inches; bed- 
rock will hin- 
der construc- 
tion. 


Highly erodible; 


iffieult to 
build and 
maintain ter- 
race ridges and 
channels; 
vegetative 
cover difieult 
to establish 
where loose 
sandy subsoil 
is exposed, 


— — — 


Grassed 
waterways 


Easy to vegetate 
unless cuts 
expose coarse 
material. 


Seepy and wet; 


та 
needed to = 
tablish 
vegetation. 


Highly erodiblo,. . 


Limestone Боде 
rock nt depth 
of 12 inches. 


Highly erodible; 
ifficult to 
vegelnte, 
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Soil limitations for 
disposal 


sewage 


Septie tank 
filter fields 


opes are less 
than 5 percent; 
moderate ha- 
zard of ground 
water contame 
ination. 


Severe: 


seasonal high 
water table. 


Severe where 


slopes are more 
than 9 percent: 
moderate 
permeability, 


Very severe: 


very shallow 
to limestone 
bedrock. 


Moderate where 


slopes are less 
than f percent; 
severe where 
slopes are 
more than 9 
pereent; very 
rapid perme. 
nbility ; danger 
of ground 
water сопе 
tamination, 


Slight where 


Severe: sube 
stratum too 
rous to 

Ма water; 

severe danger 
of ground 
water con- 
tamination. 


Moderate: 
stratified 
with coarse 
material; 
fluctuatin 
water table, 


Severe where 


slopes are 
more than 0 
percents 
semipervious 
if compacted, 


Very severe on 


1 slopes: 
very shallow 
to fractured 
limestone. 


Severe on all 


slopes: ma- 
terial too 

| we) we to 
wold water; 
high seepage 
rate. 
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Soil series 
and 
map symbols 
Topsoil 
2938, 393С......- Poor: 
drought y. 

Spillville: 485........ Good to depth 

* of 36 то ЕН 
inches: high 
organig- 
matter 
Content, 

Steep rock land: 478G. 

Properties too 
variable to 
estimate. 

Stronghurst: 165A____| Fair: low in 
organic- 
matter 
content, 


SOIL SURVEY 


Suitability as source of 一 


Sand Gravel 


Road fill 


Good to depth Not suitable.. | Good: кі 


of 36 to 45 
inches: un- 
suitable 
below; no 
sand. 

Fair: poorly | Poor: «mall 
graded amount of 
sand шау gravel may 
occur be- occur be- 
low depth low depth 
of 48 to 60 of 48 to 60 
inches; may inches. 
contain an 
excess of 
fines. 

Not sultable..| Not suitable. . 


Poor: 


workabilit у ; low 
compressibility; 
substratum 
easily coms 
көлімі to high 
ty: v 
low ЊЕ 
swell potential 
іп upper part. 


high compressi- 
hility; high 
organicemsiter 
content; difi- 
eult to compact 
to high density. 


Fair bearing 


capacity and 
shear strength; 
medium to high 
compressibility; 
difficult to 
compact to 
high density. 


TABLE ö. Engineering 


Soil features affecting— 


Highway location 


Highly: erodible; 


subject to seep- 
age in deep 
cuts; loose sand 
may hinder 
excavation: fair 
то good boaring 
capacity and 
fair shear 
strength below 
depth of 36 to 
42 inches. 


medium to | Subject to over- 


; surface 
layer high in 
orgunic-matter 
content; poor 
pearing сарас- 
ity and shear 
strength: sens 
sonal high 
water table, 


Seasonal high 


water table; 
moderately 
rapid perme- 
ability; mod- 
erate to high 
shrink-swell 
tential; fair 
ng capac- 
ity and shear 
strength. 


Foundations for 
low buildings 


Low comprossi- 
bility; subject 
to liquefaction 
and piping when 
wet: fair то 
good bearin: 
capacity an 
shear strength 
in substratum: 
medium to low 
compressibility 
and subject to 
uneven con- 
solidation in 
substratum. 


Subject to overs 
flow; poor benre 
ing capacity and 
shear strength: 
medium to high 
compressibility. 


Medium to = 
compressibility ; 
uniform con- 
solidation: high 
shrinkeswell 

»otential; fair 
bearin сарас- 
ity and shear 
strength, 


interpretations of soils—Continued 


LINN COUNTY, TOWA 


Soil features affecting— Continued 


Farm ponds 


Reservoir arcas 


Very rapid per- 
meability in 
upper part; 
tan porous to 
hold water; 
moderately 
slow perme- 
ability in sub- 
stratum when 
compacted, 


Nearly level 


to һу; 
оди бо айе 
unlikely; sub- 


jeet to 
flooding. 


Nearly d 
to phy; 
suitable sites 
unlikely, res- 
ervoir bottom 


searified and 
compacted; 
subject. to 
seepage. 


218-702--75----0 


Embankments 


Permeable even 


where com- 
pacted; highly 
erodible: poor 
resistance to 
piping in upper 
part of subsoil; 
ower part of 
subsoil and 
substratum 
easily com- 
pacted to high 
density: mod- 
orate shrink- 
swell potential 
in substratum. 


Moderate sta- 


bility; moder- 
nte shrink-swell 
potential; poor 
resistanee ta 
piping; high in 
organic-matter 
content, 


Fair stability; 


poor compac- 
tion above 
optimum mois- 
ture; medium 
to high com- 
pressibilitv. 


Drainage for 
crops and 
pasture 


Generally not 


эм 3 in 
side seepagr n 
places; tile 
may be benc- 
ficial in these 
places, 


Subject 10 over- 


Seasonal high 


water table; 
tile not needed 


in some places, 


Highly erodible; 


unstable on 
slopes; ridge 
and channel 
difficult to 


maintain; may 


expose dense 
low-fertllity 
subsoils. 


Terraces not 
; all 


features favor- 


able for 
diversions. 


Generally not 
needed: И 
needed, soil 
fentures 


favorable. 


Grassed 
waterways 


Highly erodible; 


difficult to 
vegetate 


Not needed; all 


features 
favorable. 


needed; if 


features 
favorable. 
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Soil limitations for 
sewage disposal 


Septic tank 
filter fields 


Moderate where 


slopes are less 
than 9 percent; 
severe where 
slopes are more 
than 9 percent; 
very rapid per- 
meability 
above sub- 
stratum; 
danger of 
ground water 
contamination, 


Moderate to very 


severe: sub- 
ject to over- 
flow. 


Moderate: sea- 


sonal high 
water table; 
moderately 


rapid per- 
meability. 


Moderate to 


severe on all 
slopes: mates 
rinl above 
substratum 
too рогом» to 
hold water; 
moderately 
slow perme- 
ability in 
substratum, 


Severe: semi- 


pervious when 
compacted; 
subject to 
overflow; 
moderate to 
severe danger 
of contami» 
nation. 


Moderate: 


moderately 
rapid perme- 
ability; sea- 
sonal high 
water table; 
difficult to 
compact te 
high density. 
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Suitability as source of— | Soil features affecting — 


Soll series 
nnd 


map symbols 


Topsoil 


Ta 


Т120А, Т1208.... 


Tell; 


Tripoli: 


ти, 
120A, 1208, 120С, 
120С2. 


353В,353С2.... 


Good to 
depth of 12 
to 18 
inches; fair 
below. 


uaga to 

th of 12 

to 18 
inches; fair 
ж * 


Good to 
depth of 6 
to 12 
inches; fair 
below; low 
organig- 
matter 
content. 


398.... Кий in upper 
15 inches; 


poor below. 


Sand 


Not suitable 


Not suitable 
to depth of 
48 


inches; 
good below 
depth of 45 
inches or 
more; fine 
nnd тоді» 
um sand, 


Fair: poorly 
graded fine 


nnd medis 


Not suitable.. 


SOIL SURVEY 


Not suitable. . 


Not suitable 


Poor; small 
amount of 
ow 
of 24 to 36 
inches. 


Not suitable. 


Road fill 


Fair: moderate 
to high shrink- 
swell potential; 
fair — 
capacity; elase 
tic; cult to 
compact prop- 
erly; surface 
layer high in 
organic-matter 
content, 


Fair: moderate 
to high shrink- 
swell potential; 
fair bearin 


capacity; - 
cult to compact 
roperly; sur- 
асо layer high 
in organic- 
matter content 


Fair to good: 
fair bearing ca- 
pacity above 
substratum; 
good bearing 
са ty in 
substratum; 
very түм shrink- 

tentinl; good 

Stability when 
confined, 


Poor in upper 
24 inches; good 
below; fair to 
bearin 


&ood g 
capacity; easily 
compacted to 
high density; 
surface layer 
high in organic- 
matter content. 


Highway location 


Upper layer high 


Surface layer high 


Taste 5.—Engineering 


Foundations for 
low buildings 


Medium to high 


n organic- compressibility ; 
matter content; uniform con- 
high moisture rolidation; fair 
in коте deep bearing capace 
cuts; cuts easy ity and shear 
to vegetate, strength. 


Medium to high 
compressibility 
above conrse- 
textured ma- 
torial; uniform 


іп organic- 


matter content, 
high moisture 
In some euts; 


cuts ditficult to | consolidation, 
vegetate when and good hearing 
exposed. спрасКу and 
shear strength 
below depth of 
45 inches. 
Fuir bearing ca- Good bearing ca- 


pacity жона» pacity and 


of 24 to shear r 
inches; good below depth of 
bearing сарас- 24 to 36 inches; 
ity below; may low shrink- 
contain free swell potential 
water in deep 

cuts; high 

susceptibility 

to frost heave 


in some arenas. 


Seasonal high Low compressi- 
water table; bility; season 
surface layer igh water 
high in organic- table; high 
matter content; susceptibility 
high suscepti- to froat heave 
bility to frost where waters 
action where bearing sand 
water-bearing pockets occur; 
sand pockets air to good 
occur: fair to bearing capac- 
poor bearin, ity and shear 
capacity an strength below 
shear st h depth of 24 
below depth of inches. 
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interpretations of soils — Continued 


Soil features nffecting— Continued Soil limitations for 
disposal 


sewage 


Farm ponds | 
— Grassed Septic tank 
waterways filter fields 

Reservoir areas Embankments 

Moderate рег- Fair stability; | Not nceded Seepy and wet Slight where Moderate where 
— eat. to favorable, М Nome la rra hs less poea иге less 
uniform ma- igh compress- ces; ti t r- than 9 per- 
terial; reser- ibility; mod- needed on cent; ر‎ cent: mod- 
voir bottoms erate to high sides of water- ate where erate рег- 
should be shrink-swell Ways to slopes are à to meability ; 
senrified and potential; high control seepage 9 percent; difficult to 
compacted ; organic-matter and to estab- moderate compact to 
subject to content. lish suitable permeability. high density. 

seepage; sealer vegetation. 
may be re- 
quired, 

Moderate per- Fair stability; Not needed... Soil features Slight where Severe on all 
meability to fair to poor favorable. favorable. opes are less pes; eoarse- 
depth of 48 compaction than А реге textured mas 
inches; reser- above opti- cent: соагво- terial below 
voir bottoms mum mois- textured ma- depth of 48 
should be ture; moderate erial below inches; sube 
scarified and to high shrink- depth of 48 stratum too 
compacted ; swell potential, inches; slight urous to 
conarse-tex- 10 moderate d water. 
tured material hazard of con- 
below depth tamination of 
of 48 inches; ground water 
rapid = and streams. 
meability, 

Very rapid per- | Fair stability; Not песдед.....- Bevere on all 
menability be- fnir to good slopes are less slopes; sub- 
low depth of compaction; than 5 percent; stratum too 
74 to: rapid seepage moderate porous to 
inches; too rate; poor where slopes ld water, 
)orous Lo resistance Lo vegetate where nre û to 9 per- 

old water. piping. minimum to ех cent; hazard 
prevent ex- of contamina. 
posure of tion, 
coarse-tex- 
tured material, 

Nenrly level Fair stability; Seasonal high Not needed due | Not needed due Severe; sea- Slight: afew 
topography ; impervious water table; to topography. to topography. sonal high sand pockets 
suitable sites when come moderately water table; or strata; 
unlikely; slow pacted; mod- slow permen- moderately surface layer 
permeability erate shrink- bility in sub- slow permea- high in or- 
when com- swell potential; soil, bility in sub- ganic-matter 
расіі; sand surface layer вой, content. 

wekets or high іп or- 
enses іп somo ganie-matter 
рем; surface content, 
ayer high in 
organice 


matter 
content, 
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SOIL SURVEY 


Танк 5.—Engineering 


Suitability ая source of — 


Soil series = 
and в 
тар sym 
Topeoil Sand Gravel Road fill 
Walford 
5 Fair to poor: | Not suitable. Nat suitable. Very poor; poor 
seasonal bearing capar- 
high water ity; difficult to 
table, compact prop- 
erly; high 
shrink-swell 
potential, 
T1607... Fair to poor: | Fair to good Not suitable -| Very poor to а 
high water below depth of 60 
table. depth of 60 inches: poor 
inches: разписа элс» 
sand fine ity; difficult to 
and compact prop- 
medium. erly; high 
trink woll 
potential. Good 
suitability 
below depth 
of 60 inches. 
Wapsie: 7774, 7778. Good in upper | Good below Fair below Good below depth 
12 inchee; depth of 24 depth of 30 of 30 inches; 
fair to 12 to SU inches! inches: very low com- 
to 24 inches, | well-graded amall pressibility; 
poor fine to amount good workabil- 
below. coarse sand of gravel. ity; very low 
and «mall »hrink-swell 
amount of potential, 
gravel. 
Waubeek; 7718, Fair to good: | Not suitable Not suitable. Pair in upper 24 
771С2. layer то 36 inches; 
with organ- wd below; 
e matter air to 
thin, bearing сарас- 
ity below depth 
of 24 to 36 
inches; moder- 
ate to high 
shrink-swell 
potential; 
easily com- 
pacted to high 
density. 
Waukee: 
178A, 1788....---- Good to Good: well- | Fair: gener- | Fair in upper 20 
dopth of 12 graded sand ally small to 36 inches: 
% 18 inch- and gravel amount of moderate 
est high w vel be- shrink-swell 
organic. depth ої »w depth »ential. Good 
matter con- 36 inches, of 36 inches. бит th of 
tent, Fair — 30 inches: 
to poor 
below depth capacity; sur- 
of 12 to 15 faee layer high 
inches. in organic. 


matter content. 


Soil features affecting— 


Highway location 


Nearly level to 
depressional 


topography; 
rengo high 
water table; 
seasonal ponded 
surface water, 


Nearly level to 
depressione 
10 1 
high water 
ячи; son- за 
"M ропа 
surface water. 


Falr binal ng à 
capacity an 
амер atrength 
in upper 
inches; good 
bearing са 
pacity and 
shear strength 
below; low 
relief. 


Seepage may 
осенг in cuts; 
high suscepti- 
bility to frost 
where sand 
pockets and 
strata occur; 
fair Е 
capacity ve 
depth of 24 to 
36 inches; 
good bearing 
capacity below, 


Surface layer high 
in organie-mat- 
ter content; 
fair bearing 
capacity and 
shear strength 
above depth of 
30 to 36 
inches, 


Foundations for 
low buildings 


Poor bearing ca- 
pacity; high 
compressibility; 
uniform con- 
solidation; 
seasonal high 
water table, 


Poor bearing са- 
pacity and com- 
pressibility; 
uniform сөп» | 
solidation toa | 
depth of 60 | 
inches; high 
water table, 


Fair bearing á 
capacity an 
shear strength 
to depth of 20 
inches; good 
bearing са» 
pacity and 
shear strength 
below depth of 
30 inches; very 
low compressi- 
bility. 


Fair bearing 
capacity and 
shear strength 
to depth of 21 
to 36 inches; 
а таа 
са ty an 
shear airength 
and low com- 
penne 

low ив of 
24 to 36 inches. 


Fair bearing 
capacity and 
shear strength 
above depth of 
30 to 36 inches; 

vod below; 
iow compress- 
ibility below 
depth of 30 to 
36 inches. 


LINN COUNTY, IOWA 


interpretations of soils—Continued 


131 


Soil features affecting Continued 


Farm ponds 


Reservoir areas 


Nearly level to 
depressional 
topography; 
slow permen- 
bility if 
compacted. 


Nearly level to 
depreseional 
topography; 
slow permea- 
bility if com- 
расте. 


Course-textured 
material at 
depth of 30 
inches; too 
porous to hold 
water. 


Moderately slow 
permeability, 
reservoir bot- 
tom should be 
AEE Да 
Кени ad 

cts 
and sun poc 
oceur in sub- 
stratum in 
some areas. 


Sandy material 
ut depth of 
30 to 36 
inches; tao 

Jorous= to 
told water. 


Embankments 


Poor stability 
when wet; 
poor compat- 
tion and work- 


еее — 2 — 1 


potential. 


Poor stability 
when wet; 
poor compac- 
tion and work- 
ability; high 
shrink-sw 
potential, 


Good stability; 
easily come 
— to high 

density above 
coarse-textured 
material; poor 
resistance to 
piping; — 
und Жу 
below d 
of 30 As e 


Fair to good 
stability; good 
compaction 
and workabil- 
ity below 
depth of 24 to 
M inches: 
moderate to 
high shrink 
swell potential. 


Fair stability in 
upper 30 to 
36 inches; 
moderate 
shrink-swell 
potential; sur- 
face layer high 
in organic- 
matter content. 


Drainage for 
crops and Terraces and 
pasture diversions 
Not needed duc 


to topography. 


bility; subject 
to ponding. 


Not needed due 
to topography. 


High water 
table: slow 
permeability; 
— to 


ponding. 


Not needed Generally not 
n : deep 
cuts will ex- 
pose coarse 
material, 


Сет ____- | ~ «~ | 

| 

Seasonal high 
water table; 
slow permen- 

| 


Soil features 
favorable; 
outs should be 
held to mini- 
mum to avoid 

g low- 
fertility higher- 
density E 
till 
depth ty 24 lo 
30 inches. 


| Generally not 
needed. 


Not needed Generally not 
— if 
needed, cute 
should be held 
to minimum 
ta avoid ex- 
posing sandy 
substratum 
at de 
36 inches, 


Grassed 
waterways 


Not needed due 
to topography. 


Каву to vegetate 


unless cuts 
expose course 
material. 


Seepy and wet; 
tile needed to 


Soll features 
favorable, 


Not needed due 
(о topography. 


Soil limitations for 
sewage disposal 
Septic tank | Sewage 
filter fields lagoons 
| 
Very severe: Moderate: 
seasonal high surface layer 
water table; moderately 
slow permea- high in or- 
bility; subject gnnic-matter 
to ponding. content, 
Very severe: Moderate; 
rs h water surface layer 
; slow moderately 
ond АА ; high іп or- 
subject to ganic-mattor 
ponding. content, 
Slight where | Severo: sub- 
slopes are less stratum too 
than 5 percent; | юточв to 
moderate 4 water; 
hazard of сопе danger of 
tamination of contamina- 
ground water tion of 
and streams. ground water 
and streams, 
Slight where Moderate where 
slopes are less slopes are 2 
than 5 per- то 9 percent: 
cent; modor- moderately 
ate where slow permea- 
slopes are 5 bility below 
to 9 percent. depth of 24 
to 36 inches. 
Slight where Severe: sub- 
slopes are less stratum too 
than 5 per- рана to 
cent; poor hold water; 
filtering ma- molerste 
terial in suh- danger of con- 
stratum; moil- tamination; 
crate surface layer 
of contamina- high in 
tion, organicanatter 


content, 
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Soil series 
and 
map symbols 


SOIL SURVEY 


TABLE 5.—FEngineering 


Suitability as source of 一 


Wau n: 350A, 350B, 
8800. 


Whalan: 20702. _ 


Whittier: 352A, 3528, 
352С2. 


depth of 12 
to IS 
inches: 
high or- 


pganicemate 
ter content. 


inches; fair 
below. 


Fair in upper 
18 inches; 


r below; 
i depth uf 
at xh o 
24 inches, 


Sand Gravel Road fill 
Good: well- | Poor: very Fair in upper 30 
кт to 36 in : 
sand ђе- amount of moderate 
low depth vel be- shrink-swell 
36 ow depth тоғаны and 
inches. of a6 air bearin 
inches. capacity, Good 
suitability be- 
low depth of 30 
to 30 inches; 
good bearing 
capacity; sur- 
face layor high 
in organic-mat- 
ter content, 
Good below Poor: small | Fair to good: 
depth of 24 amount of fair bearin, 
о26 avel be- capacity above 
inches; w depth depth of 24 ta 
riy of 24 to 36 46 inches; 
graded fine inches. good below; 
and me- very low 
dium sand. shrink-swell 
potential in 
substratum; 
good stability 
when confined, 
Not suitable. | Not suitable: | Fair to good іп 
bedrock at рери si inches; 
depth of 24 і k good 
; if crushed. 
suitable for 
g. 
Good below Poor: small | Fair in upper 24 
dopth of 24 amount of to 36 inches: 
to 86 усі be- fair bearing 
inches: w depth capacity and 
poorly of 24 to 36 medium to high 
graded fine inches. compressibility. 
and medi- Good suitability 
um sand, below depth of 
24 to 36 inches: 
very low shrink- 
swell potential 
and good sta- 


fined. 


Highway location 


Surface layer 
high іп organie- 
mattor con- 

tent; fair 

bearin сарас- 
ity and shear 
strongth to 
depth of 40 to 

36 inches, good 

bearing capac- 

ity and shear 
strength below 
depth of 30 to 

36 in inches, 


Surface laver 
high in organic- 
matter сопе 
tent; fair beur- 
ing capacity to 
depth of 24 to 
36 inches, 
good below. 


Bedrock at depth 
of 24 inches; 
upper 24 to 96 
in of lime» 
stone is typi- 
cally fractured 
and loose, 


Free water in 
deep cute in 


PEU fair 

ring capace 
ity to depth of 
24 to 36 inches 
good bearin 
capacity an 
shear strength 
below depth of 
24 to 36 inches, 


| Soil features affecting — 


Foundations for 
low buildings 


Fair bearing on- 
pacity and 
shear strength 
above depth of 
30 to 36 


t 
inches; good be. 
low; low gom- 
ressibility be- 
ow depth of 30 
to 30 inches. 


Low compressi- 
bility below 
depth of 24 to 
36 inches; 
food beari 
capacity an 
shear strength. 


Redrock at dopth 
of 24 inches, 


Low compressi- 
bility: good 
bearing capace 

shear 

strength below 
depth of 24 to 

36 inches, 
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Soil limitations for 
sewage 


Soil features affecting—Continned 


Drainage for 
crops and 
pasture 


Farm ponds 


Septic tank 
filter fields 


Grassed 
waterways 


Terraces and 
diversions 


Reservoir areas Embankments 


Sandy material Fair stability in | Not needed Soil foatures Slight where Severe: 
to depth of upper 30 to 36 favorable. substratum 
30 to 36 inches; good too porous to 
inches; too рот- stability in hold water; 
ous to hold substratum; to minimum surfaco layer 
water, moderate to avoid ex- high in or- 

shrink-swell posing sandy ganic-matter 
potential ; substratum at content. 
surface layer depth of about 

high in or- 36 inches. substratum. 

ganie-matter 

content, 

Coarse material | Fair stability; Not needed...... Soil features Slight to mod- Severe; sub- 
at depth of 24 fair to good i Пу ernte where stratum too 
to 26 inches; compaction : желің 4 slopes are less to 
too porous to m te і coarse-textured than 5 percent; old water. 
hold water, ghrink-swell cuts should be material at moderate 

potential; poor held to mini- depth of 24 
resistance to mum (о avoid to 36 inches; 
piping. exposing difficult to 
coarse-textured vegetate if 
material, exposed, 
water сопе 
tamination. 

Shallow to Shallow to bed- Not needed... ... Shallow to lime- | Shallow to bed- Severe: lime- Severe on all 
fractured lime- rock; limited rock; bed- stone béd- ; shal- 
stone; too material rock may rock at depth low to frac- 

rous (о available; hinder con- of 20 to 30 tured lime- 
19 water, good stability; struction. inches; danger stone; danger 
easily com- struction, of ground of ground 
pacted to high water соп- water соп- 
2 tamination. tamination, 
Coarse-textured Fair stability: Not necded Coarse-textured | Soil features Severe on all 
material at fair to good material at favorable, slopes; sub- 
depth of 24 to compaction; depth of 24 to stratum too 
36 inches; too r resistance 36 inches; eut« pom to 
porous to hold piping. should be held ld water, 
water, to minimum 
аю ех- 
ng coarse. 
textured ma- ground water 
terial, contamination. 
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TABLE 6.— Engineering 
[Tests performed by Iowa State Highway Commission in accordance with standard procedures of the American 


Molsture-density 1 
Ке | 
Soil name and location Parent material No. Depth. | Maximum | Optimum 
AADS- dry moisture 
density 
А ———  — — S, 
Aredale loam: In. аи. ft. Pet. 

342 feet N. and 651 feet E. of SW. corner of NW кес, 20, Loamy erosional sedi- 3380 0-7 100 15 
T. 55 N., R. 6 W. (Modal), ment and glacial till, 3381 | 22-31 119 13 

B382 | 81-53 118 11 
3383 53-79 117 1 
Bertram sandy loam: 

520 feet Е. and 720 feet S. of NW. corner of SEYSWY sec. | Sandy loam over 11026 | 0-8 109 15 
1. T. 86 N., R. 6 W. limestone, 11027 | 17-27 117 13 
(Modal). 

Chelsea loamy fine sand: 

280 feet №. of SW. corner of ЗЕҢ sec. 27 and 60 feet E. of fence | Eolian sand. 1603 1-4 109 13 
өн E. side of Stute Highway 13 see. 27, T. S6 N., R. 6 W. 1604 7-15 111 11 
(Modal), 1605 | 36-70 110 11 

Colo silty clay loam: 

90 feet E. of north-south ditch and 150 feet N. of east-west | Alluvium. 3390 | 0-9 34 29 
ditch, ЗМИЯ see. S, T. $2 N., R. 8 W. 3301 | 22-34 97 19 
(Modal). 3392 | 52-60 102 17 

Dickinson fine sandy loam: 

450 feet N. and 180 feet W. of SW. corner of NWYNW see, | Eolian sandy loam, 3398 06 119 10 
5, Т. 85 N., R. 6 W. #394 19-28 114 | 18 
( Modal). | 3395 | 33-4 120 12 

Dinsdale silty clay loam: 

127 feet W. of road сіохетієм and 405 feet W. of County J | Locs and glacial till. 3387 0-7 99 20 
cloverleaf, NE*N E! кес, 14, T. 84 N., R. 6 W. 3355 | 24-30 101 20 
(Modal). 3359 | 36-44 112 14 

Kenyon loam; | 

1,300 feet E. und 2,240 feet N. of SW. corner of ХЕЧ sec, 34, Loamy erosional sediment S384 0-8 106 16 
Т. 82 N., R. 8 W. and glacial till. 3385 | 29-35 112 15 
(Modal). | 3356 55 74 118 | 12 

Klinger silty clay loam: 

147 feet S. of east-west road cloverleaf and 87 feet W. of farm | Loess and glacial till. 3306 0-12 ul 24 
drive, ХЕЗХЕ кес, 21, T. $4 N., R. 6 W. 5397 272-30 95 17 
(Modal). | 9308 | 46-57 114 14 

Olin sandy loam, 

150 feet Е, and 150 S. of NW corner of SWYN EH, sec, 1, T. 86 Sandy material and 11023 0-7 114 14 

Х., K. 7 W. (Modal), glacial clay. 11024 23-31 123 11 
11025 38 52 119 12 
Whittier silt loam: 

450 feet W. and 550 feet N, of SE corner of SEN WM sec. 26, | Silt у material and sand. 11020 0-х 108 15 

T. 82 N., R. 6 W. (Modal). 11021 21-32 103 I9 
| 11022 | 43-55 118 10 


! Based on ДАВНО Designation T 90, Method A (1). 

? Mechanical analyses according to the AASITO Designation T 88 9038 Results by this procedure may differ somewhat from results 
obtained by the soil survey Procedure of the Soil Conservation Service (SCS). In the AASHC procedure, е fine material is analyzed by 
the hydrometer method and the various grain-size fractions are enleulated on the basis of all the material, including that coarser than 2 
millimeters in diameter. In the SCS soil survey procedure, the fine material ік analyzed by the pipette method and the material coarser 
than 2 millimeters in diameter is excluded from calculations of grain-size fractions. The mechanic analysis data used in this table are not 
suitable for use in naming textural classes for soil. 
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test data 
Association of State Highway Officials (AASHO). Absence of an entry indicates that no determination was made] 


Mechanical analysis 2 | Classification 


Percentage passing sieve — | Percentage smaller than Liquid | Plas- 
limit | tieity 
index | AASHO? Unified * 


No.4 | Хо. 10 | No. 40 No. 200 | 0.05 А 0.005 0.002 
м in. Жіп, (4.7 (2.0 (0.42 (0.074 min, mm, num. 
mm.) mm.) mm.) mm.) 


Ри. 
96 60 5 14 95 9 А-4(5) СІ. 
95 41 33 13 21 $ A-4(1) х 
92 34 22 9 20 G | A-2-4(0) SM-SC 
56 55 au 23 33 18 | A-6(7) 2 
90 46 36 12 28 a | A-4(2) ям 
85 41 87 16 22 7 | А-4(1) SN 
97 16 15 On еее 5 NP | A-2-4(0) SM 
98 13 11 Od REDE 0) A-2-4(0) SM 
97 8 6 ?------- а e А-310) SM ЕР 
C — 100 97 92 37 na 31 | А-7-%(20) OH-CH 
„ 100 99 92 80 44 63 40 | A-7-6(20) си 
— 100 9% 91 87 ы 82! A-7 6015) сн 
қызызты LT 100 92 39 31 9 18 4 | A-4(1) 5м-5с 
Бақаны — dnt oii 100 95 28 49 17 23 7 | А-4(5) UL-ML 
100 89 20 14 Ц Ии «| (9 А-2 4100) зм 
заз сь соц 100 90 77 23 37 15 | A-6(10) ML-CL 
з КУ 100 97 AS 73 29 40 19 | A-6(12) CL 
100 99 99 90 хо 58 50 24 33 19 | A-6(8) CL 
8 TES ПЕРА 100 95 71 64 18 30 10 | А-4( СІ, 
— вай 100 99 90 57 50 26 34 10 А-6(Х СІ, 
rr аз 97 ss 56 45 23 30 17 А 6(7) СІ, 
. 100 99 96 89 25 42 16 | А-7-6(11) ML-CL 
— з 100 99 96 87 3⁄4 46 22! A-7-6(14) CL 
— 100 99 эх SS 58 50 25 33 18 | A-6(8) CL 
8 100 90 46 au 13 25 6 | A-2-4(0) ям 
100 56 34 29 11 17 3 А-2-4(0) БМ or БР 
Дик 190 99 ох ко 49 ях 21 25 13 | A-6(4) 80 
1 100 99 99 97 85 76 16 28 7 A-4(8) CL-ML 
addi БЛАЦА. Tut 100 9% 91 36 43 20 | А-7-6(13)| СІ, 
"амын елін w 100 | LE 16 13 10 15 0 | А-3/0) 8M 
а 
3 Based оп AASHO Designation М 145-49 11), 
* Based on the Unified Soil Classification System (18). 
$ NP = Nonplastic. 
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Embankments require soil material resistant to seepage 
and piping and of favorable stability, shrink-swell poten- 
tial, бых strength, and compactibility. Presence of 
stones or organic material in a soil are among the factors 
that are unfavorable. 

Drainage for crops and pasture is affected by such 
soil properties as permeability, texture, and structure; 
depth to claypan, rock, or other layers that influence rate 
of water moverent; depth to the water table; slope; 
stability in ditehbanks; susceptibility to stream overflow ; 
salinity or alkalinity; and availability of outlets for 
drainage. 

Terraces and diversions are embankments, or ridges, 
constructed across the slope to intercept runoff so that it 
sonks into the soil or flows slowly to a prepared outlet. 
Features that affect suitability of a soil for terraces are 
uniformity and steepness of slope; depth to bedrock or 
other unfavorable material ; presence of stones; permeabil 
itv: and resistance to water erosion, soil slipping. and 
soil blowing. A soil suitable for these structures provides 
outlets for runoff and is not dificult to vegetate. 

Grassedl waterways are vegetated channels that conduet 
runoff, at а nonerosive velocity, to a stable outlet. Many 
of the waterwavs in the county are gullied and are lined 
with trees and brush. Large quantities of earth will have 
to be moved from these areas before the channels can be 
properly shaped. 1f the waterways are shaped and veloc- 
цу of her is reduced, the soils are generally fertile 
enough to grow vegetation to help control erosion. In 
most places tile lines are needed on both sides of the 
shaped waterway to permit the grass to become estab- 
lished and to reduce wetness во that the waterway ean 
be crossed by machinery. 

Septic-tank filter fields are subsurface systems of tile 
or perforated pipe that distribute effluent from a septic 
tank into natural soil. The soil material from a depth of 
18 inches to 6 feet is evaluated, The soil properties con- 
sidered are those that affeet both absorption of effluent 
and construction and operation of the system. Properties 
that affect absorption are permeability, depth to water 
table or rock. and eusceptibility to flooding. Slope is a 
soil property that affects difficulty of layout and con- 
struction and also the risk of soil erosion, lateral seepage, 
and downslope flow of ellluent. Large rocks or boulders 
increase construction costs. 

Sewage lagoons are shallow ponds constructed to hold 
sewage within a depth of 2 to 5 feet long enough for 
bacteria to decompose the solids. A lagoon has a nearly 
level floor, and sides, or embankments, of compacted soil 
material, The assumption is made that the embankment 
із compacted to medium density and the pond is pro- 
tected from flooding. Properties are considered that affect 
the pond floor and the embankment. Those that affect the 
pond floor are permeability. content of organic matter, 
and slope, and if the floor needs to be leveled, depth to 
bedrock becomes important. The soil properties that affect. 
the embankment are the engineering properties of the 
embankment material as interpreted from the Unified 
Soil Classification and the amounts of stones, if any, that 
influence the ease of excavation and compaction of the 
embankment material, 
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Soil lest data 


Table 6 contains engineering test data for some of the 
major soil series in Linn County. These tests were made 
to help evaluate the soils for engineering purposes. The 
engineering classifications given are tad on data ob- 
tained by mechanical analyses and by tests to determine 
liquid limits and plastic limits. The mechanical analyses 
were made by combined sieve and hydrometer methods. 

Compaction (ог moisture-density) data are important 
in earthwork. If a soil material is compacted at succes- 
sively higher moistnre content, assuming that the com- 
расите ейогі remains constant, the density of the com- 
pacted material increases until the optimum moisture 
content is reached. After thut. density decreases as mois- 
ture content increases. The highest. dry density obtained 
in the compactive test is termed maximum dry density. 
Аза rule, maximum strength of earthwork is obtained if 
the soil is compacted to the maximum dry density 

Liquid limit and plasticity index indicate the effect. of 
water on the strength and consistence of soil material, As 
the moisture content of a clayey soil is inereased from a 
dry state, the material changes from a semisolid to a 
plastie state. If the moisture content is further increased, 
the material changes from n plastic to a liquid state. The 
plastic limit is the moisture content. at which the soil 
materia] changes from ihe semisolid to plastic state; and 
the liquid limit, from а plastic to a liquid state. The 
ge index is the numerical difference. between the 
iquid limit and the plastic limit. It indicates the range 
of moisture content within which a soil material is 
plastic. 


Soil features affecting highway work * 


4 

The soils іп Linn County that affect roadbailding 
formed mainly in glacial till, loess, and alluvium. How- 
ever, limestone bedrock is exposed along many of the 
stream valleys in the county, The glacial till is rock 
debris that principally is sandy and clayey and contains 
pebbles and ак пе there are occasional pockets and 
strata of sand and gravel, The glacial till has a maximum 
thickness of about 300 feet. but this thickness varies, 
Loess, or wind-blown silt, mantles the glacial till in parts 
of the county. The thickness of locss varies considerably. 
In general, the loess is thickest in the areas adjacent to 
the Cedar and Wapsipinicon Rivers (fig. 10). 

The glacial till in Linn County has relatively high 
in-place density, It is relatively stable at any moisture 
content and сап be compacted readily to high density, 
The textural composition varies, but where the material 
is dry. there are enough fines and coarse material to pro- 
vide a firm riding surface with little rebound after load- 
ing. The glacial till has good bearing eapacity if loosened 
and compacted to maximum practical density, but it 
loses this bearing capacity when moisture is absorbed, 

Soils such as Bassett, Coggon, Kenyon, Oran, Кел уп, 
and ‘Tripoli are the dominant soils that. formed in glacial 
till. The texture of these soils are loam, clay loam, and 
sundy clay Томи and are classified as A-6 or А-4, Pockets 
and lenses of sand are commonly in these soils and іп 


* Ну DONALD А, ANDERSON, Soil engineer, Iowa State Highway 
Commission, 
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Figure I. Deep road cut in loess adjacent to Cedar River. 


many places are water bearing. Where the road grade 
cuts through such deposits, frost heaving is likely unless 
the sandy soil material is drained or the material above it 
is replaced with a granular backfill or with the more 
uniform clayey subsoil till. These soils are a good source 
of material for highway subgrades. 

Пе Atterberry, Downs, Fayette, Garwin, Muscatine, 
Seaton, Tama, and Walford are the dominant loess- 
derived soils. These soils are silt loam snd silty clay loam 
in texture and are classified dominantly as А-7 exeept in 
the surface layer. These soils have relatively high group 
index numbers, The Garwin, Museatine, and Tama soils 
have highly organic surface layers and are diffieult to 
compact to good densities; (hese surface layers are unsuit- 
able for subgrade. The subsoil of these soils is mainly 
silty clay loam in texture, but the Seaton soils have a sub- 
soi! of silt loam. These materials lose stability under 
wheel loads if they are saturated, and they do not make 
n desirable upper subgrade in cul areas where moisture 
content. is high. These loessial soils erode readily if runoff 
is concentrated, Sodding, paving, or building с heck dams 
is needed in places in gutters and ditehes to prevent exees- 
sive erosion, 

The soils on bottom lands formed in recent alluvium 
washed from hills and uplands. Such soils as the Colo, 
Ely, Judson, Kennebec, Lawson, Nodaway, and Spill- 
ville have a thick, organic surface layer that шау con- 
solidate erratically under an embankment load, "These 
soils have low in- -place density and strength. Therefore, 
if an embankment is to be more than 15 feet in height, 
these soils should be carefully analyzed to be sure that 
they are strong enough to support it, Roadways through 
bottom lands should be constructed en a continuous 
embankment that extends above the flood level. 

Limestone underlies the glacial till and loess, and in 
places outerops are on the surface layer. The dominant 
soils that are shallow to bedrock in Linn С ounty are the 
Bertram, Dodgeville, Rockton, Sogn, and Whalan. The 
thin residual subsoil of these soils just. above the rock is 
undesirable for use in the upper subgrade because of its 
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high clay content and non-uniform characteristics. How- 
ever, this residual material is generally less than 1 foot 
thick and is discontinuous over the limestone. In areas 
where the limestone is not deeply buried below the glacial 
till or loess, sinkholes have developed, leaving depres- 
sions, "These sinkholes do not provide enough support for 
the embankment for roadways or for other structures. 
Therefore, grent care is needed to determine their loen- 
tion and extent during preliminary investigations. 

The Burkhardt, Chelsea, Dickinson, Flagler, Hayfield, 
Lamont, Lawler, Marshan, байге, Saude, Sparta. Tell, 
Wapsie Waukee, Waukegan, and Whittier soils all 
formed in sandy material or have sandy попети] at u 
depth of about 2 to 3 feet. These soils are possible sites 
for borrow for road construction. However, in the Chel- 
sen, Dickinson, Lamont, Sparta, Tell, and Whittier soils 
the sand is fine grained and poorly graded and lacks 
gravel. The Burkhardt, Flagler, Hayfield, Lawler. Mar- 
shan, Sattre, Sande, Wapsie, Waukee, and Waukegan 
soils offer the most potential for source areas of gravel. 
In the Hayfield, Lawler, and Marshan soils the high 
water table at times interferes with excavation, and 
pumping is needed. 

Included in table 5 are ratings that. show the suitabil- 
ity of the soils of the county as a sonree of topsoil that 
can be used to promote the growth of vegetation on 
embankment and in cuts on slopes and in ditches, and 
us n souree of borrow for road construction. 


Nonfarm Uses of the Soils 


This section is mainly for owners of land who plan to 
put in septie-tank filter fields or build homes, It can also 
be used by planners. developers, and zoning officials. 
Table 5 rates the soils for septie-tank filter fields and 
sewage lagoons. A rating of slight means that the soil 
features are favorable. The soil is relatively free of limi- 
tations or has limitations that are easy to overcome. 
Moderate limitations require careful management to over- 
come. Severe limitations require extreme measures to 
overcome, Very severe limitations require very extreme 
measures to overcome, 

When homes are built in the county, especially away 
from sewer lines, septice tanks and systems to dispose 
of efiluent are needed. The eharaeteristies that aifeet the 
limitations for septie-tank filter fields are as follows: 
soil permeability, percolation rate, ground water level, 
hazard of flooding, natural drainage, landseape position, 
slope. and depth to bedrock and eonrse-textured sand and 
gravel, 

The rate at which effluent moves through a soil depends 
partly on the texture of the subsoil 2nd underlying mate- 
rial. Water moves faster through coarse textured. sandy 
and gravelly soils than through fine-textured clayey soils. 
In an effective system, the permeability of the soil should 
be moderate to rapid and the rate of percolation should 
be at least 1 inch per hour. If there is any doubt about 
the absorptive ability of the soil where a filter is planned, 
a percolation test should be made (77, 12). 

f ground water rises to the level of the subsurface tile 
in the filtering field, the soil is so saturated that it will 
not take the efiluent from the septic tank. The efluent 
may rise to the surface layer, giving off a bad odor and 
endangering health. The water table should be at a 
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depth of at least 4 feet below the surface during the 
wettest. periods for maximum efficiency. Generally, well- 
drained soils are satisfactory for these disposal systems 
and poorly drained soils are not. 

A disposal system for septic tanks should never be оп а 
flood plain or near a stream that is likely to flood. An 
oceasional flooding over the filter field impairs its efi- 
ciency, and frequent floods soon destroy its effectiveness. 
In many areas, local regulations require that the filter 
field be located 25 to 50 feet from a stream, lake, open 
ditch, or other watercourse into which unfiltered and соп- 
taminated eluent might enter and spread. 

Bedrock (fig. 11), claw layers, or other impervions 
strata should be at a depth of more than 4 feet below the 
bottom of the trench in the filter field so that there is 
enough soil to filter and purify the eflluent. Even more 
depth is needed if the domestic water supply comes from 
wells and the bedrock is limestone. Limestone has many 
cracks, and unfiltered water may seep into the domestic 
water supply if the soil is not deep enough. Also, a depth 
of more than 4 feet is needed if the underlying material 
is «ind and gravel. A disposal system works very well in 
а sandy soil, but if the supply of domestic water comes 
from a shallow source, eflluent may contaminate the 
water. 

Tf other characteristics of a soil are favorable for the 
function of filter fields. a slope of up to 9 percent is satis- 
factory. The filter beds are easier ta construct and main- 
tain in level areas or on gently sloping areas than they 
are on steeper areas. In steeper areas the effluent may fol- 
low the natural drainage lines through the soil or seep 
out to the surface laver before it is properly filtered. 
Tile lines for the system should be placed on the contour 
to assist in filtering the effluent. 

The Avedale, Bertrand. Dinsdale, Fayette, Тата, and 
Waubeek soils have characteristics that are favorable 


for septie-tank filter fields. ‘They are moderately well 
drained to well drained, they have moderate to moder 


Figure 11.—8oils that have fractured limestone this close to the 
surface are not suitable for filtering and purification of effluent. 
This soil is in the Dodgeville series. 
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ately slow permeability, and the water table is not close 
to the surface, Since slope is an important factor, these 
soils increase in degree of limitation from slight to mod- 
erate or severe as the slope increases. The moderately 
well drained Kenyon and Bassett soils have а moderate 
limitation where slopes are less than 9 percent that. in- 
creases lo severe where slopes are more than 9 percent, 
These soils have questionable percolation rates. 

The somewhat poorly drained Atterberry, Franklin, 
Klinger, and Muscatine soils have moderate limitations 
beeause of a seasonal high water table and moderate to 
moderately slow permeability. Floyd, Oran, Readlyn, 
and Schley soils Қ ең are somewhat poorly drained and 
have moderate to severe limitations on all slopes, These 
soils have a seasonal high water table, and the percolation 
rates are questionable for the Oran and Readlyn soils. 
The Hayfield and Lawler soils also are somewhat poorly 
drained and have moderate limitations but have a sand 
and gravel substratum. ‘The danger of contamination of 
the ground increases for these two soils because of the 
underlying coarse-textured material. The Clyde, Colo, 
Garwin, Marshan, Maxfield, and Tripoli soils occur in 
depressions or drainageways and are poorly drained, 
These soils have severe to very severe limitations. 

The Bertram, Dodgeville, Rockton, Sogn, and Whalan 
soils have moderate to very severe limitations because 
of limestone bedrock. Contamination of the ground water 
Бу the septie-tank исте is also a danger. 

The Ely, Kennebec, Lawson, Nodaway, and Spillville 
soils and Loamy alluvial land are subject to periodic 
overflow. Their limitations for use as filter fields are 
moderate to very severe, depending on the frequeney of 
flooding or runoff from higher elevations. Muck has very 
severe limitations because of the high content of organie 
matter and high water table. 

Some sandy soils, such as the Burkhardt, Chelsea. Dick- 
inson, Flagler, Lamont, and Sparta soils, have slight to 
moderate limitations where slopes are less than 9 per- 
cent and severe limitations where slopes are more than 
9 percent. But the hazard of contaminating the ground 
water supply is severe because the sandy or gravelly ma- 
terial allows the eflluent to travel long distances, 

Before designing and constructing a disposal system 
for septic tanks, one should become familiar with the 
regulations, requirements for permits, and inspection sys- 
tems. The City and County Planning Commission, the 
local Board of Health, the Agricultural Extension Di- 
rector, and State and Federal Departments of Health 
can offer help. 

Many communities are using lagoons as a method for 
disposing of sewage without polluting streams, The soil 
properties considered are permenbility, depth to bedrock, 
slope, texture. and content of organic matter. 

‘The moderately well drained to well drained Dinsdale, 
Downs. Fayette, and Tama soils have favorable soil char- 
acteristics and have only slight limitations where slopes 
are less than 2 percent. The degree of limitation increases 
as the slope increases. 

The Atterberry, Floyd, Franklin, Klinger, Muscatine, 
Oran, Readlyn, and Schley soils have slight to moderate 
limitations. They have a seasonal high water table, have 
high content of organic matter, and are somewhat poorly 
drained. The Hayfield and Lawler soils also are some- 
what poorly drained and have severe limitations because 
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of the sand and gravel in the substratum. This material 
is too porous to hold liquids. 

The poorly drained Clyde, Colo, Garwin, Marshan, 
Maxfield, and Tripoli soils have moderate to severe limita- 
tions, These soils receive runoff or are subject ta over- 
flow. The Marshan soils have sand and gravel in the 
substratum, which is too porous to hold liquids. 

The Ely, Judson, Kennebec, Lawson, Nodaway, and 
Spillville soils and Loumy alluvial land have moderate 
to very severe limitations, All are either subject to runoff 
from soils at higher elevations or are frequently flooded. 
The soil material in Loamy alluvial land is so variable 
that. the material used in the lagoons might be too per- 
vious. 

The sandy Burkhardt, Chelsea, Dickinson, Flagler, 
Lamont, and Sparta soils have severe limitations. The 
texture of these soils is too coarse and permeability is too 
rapid to hold any liquids. The Bertram. Dodgeville, 
Rockton, and Whalan soils are underlain by limestone 
bedrock and also have severe limitations 

It is important to know the soil and slope before con- 
structing any type of residential or industrial building, 
particularly where basements are to be constructed. Soil 
characteristics that should be considered are shear 
strength, shrink-swell potential, compressibility, consoli- 
dation characteristics, susceptibility to liquefaction and 
piping, soil texture and permeability, depth to bedrock, 
depth to water table (seasonal or permanent), and sus- 
ceptibilitv to sliding. The soil features affecting the 
foundations for low buildings are given in table 5. Other 
characteristics to be considered are drainage, hazard of 
flooding, landscape position, and slope. 

Subsurface drainage is needed on soils that have a 
sensonal high water table to make the soils suitable as 
sites for buildings. If the water table is close to the 
surface most of the year, the construction of basements 
is especially dificult. Both surface and subsurface drain- 
age should be considered, A soil that has a permanently 
high water table requires a different kind of drainage 
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than a soil having a seasonally high water table. Soils in 
rolling areas require still another kind of drainage. Soils 
that are periodically wet or frequently Пооде (fig. 12) 
are generally not satisfactory ns sites for buildings if 
basements are to be constructed. More suitable soils have 
a water table at a greater depth. The depressional areas 
are also not favorable, because of the large amount of fill 
needed to improve drainage. 

Landscape positions and slopes are important too. Con- 
vex slopes are more desirable than concave slopes or 
drainageways positions. Some slope is desirable, but run- 
off from higher places may require that the excess water 
be channelled away from the buildings. In steeper areas, 
measures to stabilize banks and buildings may be needed. 

зо косе is another feature to consider, TË a basement 
is constructed where there is limestone close to the sur- 
face, the removal of the limestone adds to the cost, 


Formation and Classification of Soils 


In this section, factors that affected the formation of 
the soils in Linn County are discussed. Also discussed is 
the classification of the soils by higher categories, 


Factors of Soil Formation 


Soil is produced by the action of soil-forming processes 
on material deposited or accumulated by geologic forces. 
The characteristics of the soil at any given point are 
determined by the physical and mineralogical composi- 
tion of the parent material; the climate under which the 
soil has accumulated and existed since accumulation; the 
plant and animal life on and in the soil; the relief, or lay 
of the land; and the length of time the forces of soil forma- 
tion have acted on the soil material (3). 

Climate and vegetation are the active factors in soil 
formation. They act оп the parent material that has accu- 
mulated through the weathering of rocks and slowly 


Figure I3,—Flooding along Prairie Creek. Colo and Spillville are the main soils flooded. 
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change it into a natural body with genetically related 
horizons, The effects of climate and N иге eondi- 
tioned by relief. The parent material also affects the kind 
of profile that can be formed and, in extreme cases, deter- 
mines it almost entirely. Time is needed for the changing 
of parent material into a soil profile. It may be much or 
little. but some time is required for horizon differentin- 
tion. A long period generally is required for the develop- 
ment of distinct horizons. 

The factors of soil formation are so closely interrelated 
in their effects on the soil that few generalizations can 
be made regarding the effect of any one unless conditions 
are specified for the other four. Many of the processes of 
soil formation are unknown. 


Parent material 


The accumulation of parent materials is the first step 
in the formation of a soil. Some of the soils in the county 
formed as the result of weathering of bedrock, Most of 
the soils, however, formed in material that was trans- 
ported from the site of the parent rock and redeposited 
at a new location through the action of a glacial ісе, 
water, wind, and gravity. 

The principal parent materials in Linn County are 
glacial drift, loess, alluvium, and eolian, or wind-deposited, 
sand. Much less extensive parent materials are organic 
deposits and residuum. 

Glacial drift is all rock material in transport by glacial 
ice, all deposits made by glacial ice, and all deposits dom 
inantly of glacial origin made in the sea or in bodies of 
glacial melt water, It includes glacial till. Glacial till 
is an unsorted sediment whose particles range from the 
size of boulders to the size of particles (9). Glacial 
drift is the most important parent material in Linn Coun 
ty. At least twiee during the glacial period, continental 
ice or glaciers moved over the land. The record of these 
ive invasions is contained in the unconsolidated rock ma- 
terial that was deposited by the тету ice and meltwater 
streams, The older ice sheet, known as the Nebraskan, 
occurred some 750,000 vears ago (4). It was followed by 
the Aftonian interglacial period. The Kansan Glaciation 
is thought (о have started about 500,000 years ago. A 
more recent glaciation was recognized by Leighton (5) 
as the Iowan substage of the Wisconsin Glaciation, but 
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recent studies of the presence and identification of Towan 
glacial till indicate that the conclusions formed from 
studies made before 1960 are questionable. Intensive, de- 
tailed, geomorphic, stratigraphic work shows that the 
landscape is a multilevel sequence of erosion surfaces, 
and that many of the levels are ent into Kansan and 
Nebraskan till, Rules study in the vicinity of Alburnett 
(8) demonstrated that the Iowan till does not exist, but 
that an erosion-surface complex does exist in the Towan 
region. The Томат surface is multilevel and is arranged 
in a series of steps from major drainageways toward 
bounding divides, The Томат surface is marked where 
it euts Kansan and Nebraskan till by a stone line, ‘The 
stone line occurs on all levels of the stepped surfaces 
where they occur, and it passes under the й uvium along 
the drainageways. 

The soils that formed in the glacial drift. and glacial 
till on the Iowan erosion surface are the Bassett, Clyde, 
Coggon, Donnan, Floyd, Kenyon, Oran, Readlyn, Schley, 
and Tripoli. They have a loamy surficial sediment about 
1 to 2 feet thick over the glacial material. However, this 
is deeper in the lower concave slopes and waterways in 
such soils as the Clyde, Floyd, ізі Schley. А stone line 
or pebble band commonly separates the friable lonmy sur. 
ficial sediment from the firm loam or clay loam glacial 
till (fig. 13). The Donnan soils formed in loamy material 
and the clayey paleosol derived from glacial till. 

Loess is the second most. important. parent. material in 
Linn County. It is a wind-blown silt that mantles the 
glacial drift in parts of the uplands. Unweathered loess 
is silt loam in texture and is calcareous, Thickness of the 
loess is quite variable in Linn County, In parts of the 
county there is no loess mantling the glacial till, In gen 
eral, the thickness of the loess is greatest along the Cedar 
and Wapsipinicon Rivers. The general soil map at the 
back of this survey shows that the largest areas of loess- 
derived soils are in the southern half of the county and 
ulong the major streams. 

Many elongated ridges are oriented in northwesterly to 
southeasterly direction and are culled palas (77, 72). 
These loess-capped ridges stand apart on the Towan plain 
or merge with similar fentures to form long ridges ог 
broad plateaus. 
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Figure 13,-Рагеті materials of Kenyon, Floyd, and Clyde soils. 
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There is a paha just north of Alburnett that is very 
prominent and is surrounded by nearly level to gently 
sloping topography. Шіһе 1968 study states that on the 
summit of the paha, which is 975 feet in elevation, there 
is 44 fect of Wisconsin loess over Kansan till. The eleva- 
tion just north of the paha is 900 feet and is devoid of 
loess, 

The Тата, Downs, Seaton. and Fayette soils formed 
in areas whore the loess is more than 40 inches thick. In 
areas where the loess is 20 to 10 inches thick over glacial 
till, the Dinsdale, Klinger, Maxfield, and Waubeek soils 
formed. 

Alluvium consists of sediment that has been removed 
nnd laid down by water. These alluvial deposits of Late 
Wisconsin age occur under the flood plains and terraces 
of water courses in Linn County. These materials arc 
lenses and layers of sand, sel, sill, and clay. The 
thickness of alluvial material is variable. Along major 
streams these materials are as much as 05 feet thick: 
along small streams they are less than 5 feet thick. The 
Waukee soils formed in loamy alluvium over sand ond 
gravel, while the Bertrand soils formed in silty material 
that has some stratified sand at a depth of about 4 feet. 

Some of the alluvial material has been transported only 
a short distance and has accumulated at the foot of the 
slope on whieh it originated, This material is called 
“local” alluvium and retains many characteristics of the 
soils in the areas from which it has eroded. ‘The Judson 
soil is an example of this and occurs at the foot of the 
slopes directly below loess-derived soils. 

When streams overflow their channels and water 
spreads over the flood plains, the coarse-textured materi- 
als ure deposited first. While the floodwater continues to 
spread, it moves more slowly. and fine-textured sediments 
such as silt are deposited. After the flood has passed, the 
finest particles, or clay. settle from the water that is left 
standing im the lowest part of the flood plain. The Ken- 
nebee and Nodaway soils formed from silty material, 
while the Spillville soils formed from coarser textured, 
loamy material. The Colo soils, which are on the lowest 
part of the flood plain, are silty clay loam, and they con- 
tain more clay, 

Eolian sand, or wind deposited sand, occurs in the up 
lands and оп benches. In the glacial till uplands the sand 
ocenrs as low mounds or dunes and is underlain by till 
at varying depths, The sand also occurs in areas inter— 
mingled with the loess soils. The wind-deposited sand 
consists largely of quartz that is fine or very fine in 
size and is highly resistant to weathering. It has not 
Altered appreciably since it was deposited. The soils in 
Linn County that formed mainly in wind-deposited sand 
are the Dickinson, Lamont, and Sparta. 

Огдате deposits consist of plant material that has 
aceumulated in old lakebeds or swamps that supported a 
thick growth of water-loving plants. The organic soils are 
in small, wet areas in the county where poor drainage has 
retarded. the decay of plant. remains that have acenmu- 
lated over a period of time. Та Linn County the thickness 
of the organic material ranges from about 10 to 60 inches, 
but there are a few areas that are more than 60 inches 
in thiekness, Muck soils formed in this organic material. 

Residuum, the material derived from the weathering 
of sedimentary rock in place, is a very minor source of 
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arent material in this county. ‘The underlying bedrock 
wlongs to the Cambrian. Ordovician, Silurian, and Deno- 
vian systems, These strata, composed of sandstone, lime- 
stone, dolomite, and shale, are stacked one on the other in 
layers. They are not level, but generally slope about 20 
feet. per mile to the southwest (2). The Silurian system 
outcrops or is immediately below the glacial drift. Tt 
covers most of the eastern one-third of the county (fig. 
11). The Devonian system forms a large part of the bed- 
rock in the western two-thirds of the county. 


Figure 11.—Limestone outcrop along Wapsipinicon River. 


Climate 


According to available evidence, the soils of Linn Conn- 
ty have been forming under the influence of a mideonti- 
пенй, subhumid climate for at least 5,000 years. Between 
5.000 and 16,000 years ago, the climate was conducive to 
the growth of forest vegetation (6). The morphology of 
most. of the soils in the county indicates that the climate 
under which the soils formed із similar to the present one. 
At present, the climate is fairly uniform throughout the 
county but is marked by wide seasonal extremes in tem- 
perature. Precipitation is distributed throughout the 
year, 

Climate is a major factor in determining what soils 
form from the various parent materials. The rate and 
intensity of hydrolysis, carbonation, oxidation, and other 
important chemical reactions in the soil are influenced by 
climate. Temperature, rain, relative humidity, and length 
of the frost-free period are important in determining the 
vegetation. 

The influence of the general climate of the region is 
somewhat modified by the local conditions in or near the 
developing soil For example, south-facing, dry, sandy 
slopes lave а local climate or microclimate thut is warmer 
and less humid than the average climate of nearby areas. 
Low-lying, poorly drained areas are wetter and colder than 
most areas around them. These contrasts aeeount for some 
of the differences in soils within the same general climatic 
region. 
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Plant апа animal life 


All living organisms are important to soil formation. 
They include vegetation, animals, bacteria, and fungi. 
The vegetation is responsible for the content of organic 
matter, color of the surface layer, and the content of 
nutrients. Animals such as earthworms and burrowing 
animals help to keep the soil open and porous. Bacteria 
and fungi decompose the vegetation, thus releasing nutri- 
ents for plant food. 

Moat. oils in Linn County formed under prairie grasses 
or a mixture of prairie grasses and water-tolerant. plants. 
Because the grasses Бале many roots and tops that have 
decayed on or in the soils, the soils that formed under 
these conditions have a thick, dark surface layer. The 
Floyd and Kenyon soils are examples. 

‘The soils that formed under timber vegetation have a 
thinner, lighter colored surface layer. The organic mat- 
ter, derived principally from leaves, was deposited only 
on the surface layer of the soil. The Coggon and Fayette 
soils ara examples of these light-colored soils. 

Іп many areas a number of soils first formed under 
prairie grasses and then under forest vegetation. These 
soils are intermediate between those soils that formed 
entirely under grass and those under trees, The Downs 
and Waubeek soils are examples, 

The Downs, Fayette, and Тата soils аге members of a 
group of soils that formed in the sume parent material 
and under a comparable environment. except for native 
vegetation. Differences in native vegetation account. for 
the main differences in morphology of soils of this group. 

Man changes soil to meet his n Important changes 
take place in the soil when it is cultivated. Some of the 
changes have little influence on soil productivity, but 
other changes have drastic effects, 


Relief 


Relief. or topography, influences soil formation mainly 
through its effect on drainage, runoff, and erosion. In 
Linn County the relief ranges from level to very steep. 
Water soaks into the nearly level soils in areas that are 
not. flooded. Where the slope is steeper, more water runs 
off the surface layer and less penetrates the soil. The 
Dinsdale, Klinger, and Maxfield soils are examples of 
soils that formed in the same kind of parent material 
under similar vegetation, but they differ —— of topo- 
graphie position. The Maxfield soils are level or nearly 
level on broad high upland flats, The Klinger soils are on 
nearly level ridges and long, gentle, concave slopes. ‘The 
Dinsdale soils are gently sloping to moderately sloping 
on uplands. 

In depressions where water is collected and impounded 
for a period of time, the soils are poorly drained and have 
a distinct, lighter colored subsurface layer and a gray 
subsoil. The Walford soils are examples of soils that 
formed in depressions. 

Soils that are steeply sloping have weak soil formation. 
Most of the water that falls on them runs off. The Sogn 
soils are an example of such soils. 

Soils that formed in alluvium, such as the Colo, Spill- 
ville, and Lawson, nre on bottom lands. Even though 
they are nearly level, their microrelief affects runoff, 
depth to water table, and the amount of new sediment. 
Тіе Colo soils are at low elevations, have a high water 
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table, and impound water for short periods. The Lawson 
soils are at slightly higher elevations, but they are some- 
what poorly drained. 

Aspect, as well as the gradient, has a significant influ- 
ence. South-facing slopes generally are warmer and drier 
than north-facing slopes, and consequently they support. 
a different kind and amount of vegetation. 

The influence of a porous, rapidly permeable parent 
material may override the influence of to phy. The 
Dickinson soils, for example, are somewhut excessively 
drained, even though they are nearly level to strongly 
sloping, because they have moderately rapid to rapid 
permeability. 

Time 

The length of time that the soil material remains in 
place and is acted on by the soil-forming processes affects 
the kind of soil that forms. Older or more strongly devel- 
oped soils show well-defined genetic horizons. The Downs, 
Fayette, and Tama soils are examples, A less well devel- 
oped soil shows only weakly developed horizons. Some 
soils formed in alluvium show little or no profile devel- 
opment Deenuse fresh material is deposited periodically. 
The materials have not been in place long enough for the 
climate and vegetation to produce well-defined genetic 
horizons in the profile, The Nodaway soil is an example 
of a very young soil. In steep areas, soil material is 
removed before it has had time to develop into a deep 
soil profile. The Sogn soils and some of the Seaton soils 
are examples of this condition. 

Another factor that may modify the effect. of time is 
the resistance of materials. Soils that formed in material 
resistant to weathering, such as quartz sand, do not 
change much with time. The Chelsea and Sparta soils 
are examples. 

Where such organic materials as trees have been buried 
by later deposition through the action of ісе, water, or 
wind, the age of а landscape сап be determined by a 

rocess known as radiocarbon dating (7). 

The loess in which the Downs, Fayette, Seaton, and 

Tama soils formed is probably 14,000 to 20,000 vears old. 
Recent studies by Ruhe and others (8) show that the 
lowan erosion surface formed during loess-deposition 
time. The Towan surface beneath the loess could be as 
young as 14.000 years, which dates the end of the major 
ос55 deposition in Iowa. ‘The surface not covered by 
loess ean also be younger than the loess, The Iowan sur- 
fuce, where it is covered by loam surficial sediment, is 
younger than 14,000 years, and soils on the slopes are 
probably much younger, Soils such as Ше Aredale, Bas- 
sett, Kenyon, Readlyn, and Tripoli are on this surface, 
The Clyde, Floyd, and Schley soils are younger, because 
they are cut in and below these higher lying soils, 


Man’s Influence on the Soil 


Important changes took 
County. Some had little 
others had drastic effects. 

Changes caused by water erosion are the most import- 
ant. Cultivation changes the soil by making the sloping 
areas of soils more susceptible to erosion, which removes 
the topsoil, organie matter, and plant nutrients. Sheet 
erosion, which is the most prevalent in this county, re- 


Ince when man settled Linn 
ect on soil productivity, and 
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moves a few inches of topsoil at a time, but cultivation 
generally destroys all evidence of this loss. In other 
places, shallow and deep gullies have formed, depositing 
the eroded materials on the lower slopes. 

When man cultivates the soil, soil blowing becomes 
active, The light-textured soils blow, especially when the 
soils are left bare and the ска is dry. On the nearly 
level fields that have been plowed in fall, dark topsoil 
eun be seen mixed with the snow or piled along the fence- 
rows and road ditches. 

In fields that have had continuous cultivation, the well- 
developed granular structure of the surface layer, so 
apparent in virgin grassland, begins to break down. ‘The 
surface luger tends to bake and become hard when dry. 
The fine-textured soils that have been plowed continu- 
ously when wet tend to puddle and are less permeable 
than similar soils in undisturbed areas. In some fields of 
finer textured soils, a compact. layer that, hardens on dry- 
ing and is less permeable than the subsoil has formed 
below the plowed layer. This layer is called a plow sole, 
or plowpan. 

Man has also done much to increase productivity and 
to reclaim areas that ure not. suitahle for crops. He has 
established drainage ditches and diversions at the foot of 
slopes to prevent flooding of the lowlands, which can now 
be used for cultivated crops. He has also added commer- 
cial fertilizers to counteract deficiencies in plant nutrients 
so that the soil can be made more productive than the 
virgin soil. In many places, dark-colored, low-lying soils 
have received lighter colored deposition, 

In Linn County n soil formed in recent alluvium that 
shows the influence of man is Noduwauy silt loam, There 
are strata of light- and dark-colored materials that 
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ited by floods. 
gan cultivating 


washed from the hillsides and were d 
‘This erosion has taken place since man 
the hillsides, 


Classification of the Soils 


Soils are classified so that we can more easily remember 
their significant characteristics. Classification enables us 
to assemble knowledge about the soils, to see their rela- 
tionship to one another and to the whole environment, 
and to фр prineiples that help us to understand their 
behavior and response to manipulation, First through 
classification and then through use of soil maps, we can 


apply our knowledge of soils to specific fields and other 
tracts of land. 


Thus, in classification, soils are placed in narrow cate- 
wories that are used in detailed soil surveys so that 
споје те about the soils can be organized and applied 
in managing farms, ficlds, and woodlands; in developing 
rural areas; in engineering work; and in many other 
ways. They aro placed in broad classes to facilitate study 
and comparison in large areas, such as countries and 
continents, 

The system currently used for classifying soils was 
adopted for general use by the National Cooperative Soil 
Survey in 1965. The current system is under continual 
study (72, 12). Therefore, readers interested іп develop- 
ments of this system should search the latest. literature 
available. In table 7 some of the classes іп the current 
system are given for each soil series, ‘The classes in the 
current system are briefly defined in the following para- 
graphs. 


Current system 


Series — 
Family Subgroup Order 
Typic Hapludolls -.----.| Mollisols. 
Udollic Ochraqualfs........... Alfisals. 
Mollie Нармада... Alfisols, 
Typic Japludolls-------------- Мо воће, 
Туре Hapludalfs........-.---- Alfisols, 
туре Hapludolls..............| Mollisols. 
Alfie Udipsamments..........- Entisols, 
Турк Haplaquolls........... ..- Mollisols 
| Туре Нардай... Alfisols. 
Cumulie Haplaquolls _ ---------| Mollisols, 
Туре Hapludolls ی‎ Н Мо ној. 
Dinadale............| Fine-silty, mixed, mes „„ Туре Argindolls.......-...---- Mollisols, 
Dodgeville !......... Fine-silty over clayey, mixed，mesie----------------------- Typic Argiudolls--------------| Mollisols, 
Donnan... ........| Fine-loamy over clayey, mixed, müM, ooo ems Aquollie Hapludalfs. ---------- Alfisols. 
Downs | Fine-silty, mixed, ese RELI IE Sa ee Моше Hapludalfs... 2221 Alfisols. 
ea Fine-silty, mixed, (Ick -----| Cumulie Hapludolls-----------| Molllsols, 
Fayette. Fine-silty, mixed, шезіс..---------- „„ | Typic Hapludalſ -------- Alfisols. 
a Coarac-loamy, FFF Туре Iaplu doll Mollisols. 
Floyd 2 Fine-loamy, mixed, ese „„ Aquie Hapludolls _......-| Mollisols 
F Fine-silty, mixed, i Udollic Ochraqualfs___ Лино, 
Пад. oe Fine-silty, mixed, nonenlenreous, mesit. ......-.------- -| Туре Haplaquoll а Mollisols. 
Hayfield. .......... Fine-loamy over «andy ог sandy-skeletal, mixed, mesic -| Aquollic Hapludalfs... Alt 
Ла. sensed по Њу, mixed, mie 221 Cumulic Hapludolls Мойвой. 
Кеп Fine-silty, mixed, mes .| Cumulic Hapludolls Mollisols. 
Конуоһ,----------- Fine-loamy, mixed, icq Туре Hapludolls-------------- Mollisols, 
. Fine-siltv, mixed, mesic... Aquic Argiudolls-------------- Mollisols. 
Lamont............| Coarse-loamy, mixed, mes -| Туре Hapludalfs......-.------ Altisols, 


Sce footnote at end of table. 
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Tang 7.— Classification of soil series—Continued 


Current system 


Series 
Fiunily Subgroup | Order 
ИС рр edad Fine-loamy over sandy or xandv-skeletal, mixed, mesic, __ ~~~ Aquic Нарпидоћ«_______._-.- Mollisols, 
Lawson Fine-silty, mixed, Ci... Cumulie Hapludelis............ Molli«ols, 
Мағһаһ:.......... Fine-loamy over sandy or sandy-skeletal, mixed, попсаїсаг- Туре Haplaquolls -..| Mullisols. 
erous, mesit, 
Maxtield Finc-silty, mixed, noncalearcous, mesie....................- Typic Haplaquolls..........--- Mollisols, 
Минко: .-----«--| Тора у, mined, ПИШО. == eren 3 Aquie Argiudolls — Mollisols. 
Кеуіп БОРЛАР nhan, RECS CEASE EEE | Aquic Argiudolls. .......-.---- Mollisol«. 
НОВИ о» oras Fine-silty, mixed, попосій, тезіс.......................... Туре Udifluvents Entisols 
WW ызалы Coarse-loamy, mixed, MI I' Aquie Hapludolls__...........- Mollisols, 
ЛАЙ се» Se E С ———————————-U C dollie Освгачиа 5 | Alfisols. 
НЕТТІ Fb | Aquic Нар dell Mollisols, 
Richwood Fine-silty, mixed, теже | ---| Туре Argit- -iaaa Mollisols. 
Rockton... .. А Ул. боје 10416... rm rr аи | Туре Argiudolls Мао ноћ. 
Sattre Finc-loamy over sandy or sandy-skeletal, mixed, msi | Моше Hapludalfs. zz Alfisols. 
Saude... ..........) Coarse-loamy over sandy ог sandy-skeletal, mixed, мезе. Туре Hapludolls ----------- Mollisols, 
хоку š rere зоа aaa Udollic Ochraqualfs_...........) Afisols. 
Seaton ............| Fine-silty, mixed, mesic. - Typic Hapludalfs — Altisols. 
Sogn * Diem UIN, MIA, وتو وجه ةج برت ەدە‎ съседа оо | Lithie Haplustolls..........-.. Мо кој, 
BURT ОРДЕРИ Sandy, mixed, nei F | Коце Hapludolls. ......... Mollisols. 
Stillville ener sasana apa... | Cumulic Нара9оЦ».....-.-.---- Mollisols. 
Stronghurst Fine-silty, mixed, mesie Z Sosa s x том; --.-| Aerie Ochraqualfs__..........-. Alfisols. 
ee — Fine-siltv, mixed, mesic | Туре Argindolls Мо лије. 
| Lure wi atriis d Fine-silty over randy or #andy-skolotal, mixed, тшекіс.......... Туре Hapludalfs-------------- Alfisals 
Tripoli___..........| Fine-loamy, mixed noncalearcous, тегіс.................... | Туре Haplaquoelis............. Mollisols. 
Walford. ....... Лисій у, mixed, msi осынысы анық асс! Mollic Остао — Altisols. 
Wapsſlo Course-loumy over sandy or sandy-skeletal, mixed, пизіс. 22 Mollic Hapludalfs.........-... Alfisols, 
Wanbeek о. -- ..| Fine-silty, mixed, ese нк ыса ET E . Моше Hapludalfs... | Alfisols, 
Waukee. --.---- -.| Fine-loamy over sandy or sandysskeletal, mixed, mesie... Туре Habludolls-------------- | Mollisols, 
Waukegan.......... Fine-silty over «andy or sandy-skeletal, mixed, ines Туре Habludolls--------- ..| Моно. 
Whalan F C ⁰ »A A 22 Туре Hapludalfs..............) Alfisols. 
Whittier...) по ћу over sandy or sandy-skeletal, mixed, mesie Motie Hapludallfs ---------) Азов, 


texture, 6 inches thick or more, in the lower part of the solum. 


1 These soils are called Dodgeville because they are similar to the soils of the Dodgeville series, but they lack а clay or silly clay loam 


* In Linn County, Marahan silty clay loam, deep, soils are taxadjuncts to the Marshan series because most of the soils lack а contrasting 


texture of sand and gravel at a depth of less than 40 inches, 


з In. Linn County, Schley soils nre taxndjunets because the dominant colors in the B horizon have a chroma of 2, and there is no HB 


horizon ах is required in the concept of the Schley series, 


In Linn County, Sogn soils are taxadjuncts because they have a more favorable moisture relationship than is considered typleal for 


the series. 


Orners: The 10 orders recognized are Entisols, Verti- 
sols, Inceptisols, Aridisols, Mollisols, Spodosols, Alfisols, 
Ultisols, Oxisols, and Histosols. The properties used to 
differentiate the soil orders are those that tend to give 
broad climatic groupings of soils. Two exceptions, Entisols 
and Histosols, occur in many different climates, Each order 
is named with a word of three or four syllables ending in 
sol (Mollisol). 

The three orders represented in Linn County are Alfisols, 
Entisols, and Mollisols. Alfisols have a elay-enriehed 13 
horizon that is high in base saturation. Entisols are recent 
soils. They do not have genetic horizons, or they have only 
the beginning of such horizons, Mollisols have a thick sur- 
face layer that is darkened by organie matter. 

Svnonpkns: Each order is subdivided into suborders, 
primarily on the basis of those characteristics that seem 
to produce classes with the greatest genetic similarity, The 
suborders narrow the broad climatic range permitted in 
the orders, The soil properties used to separate suborders 
mainly reflect either the presence ог absence of wetness or 
soil differences resulting from climate or vegetation. ‘The 
names of suborders have two syllables, and the last syllable 
indicates the order. An example is Одо (ud, meaning 
humid, and o// from Mollisol). | | 


Great Grovrs: Soil suborders are divided into great 
groups on the basis of uniformity in kind and sequence of 
“epr soil horizons and features. The horizons used to 
make separations are those in which clay, iron, or humus 
has accumulated or those in which pans interfere with the 
growth of roots or movement of water. The features used 
are the self-mulching properties of clays, soil temperature, 
major differences in chemical composition (mainly eal- 
cium, magnesium, sodium, and potassium), and the like. 
The names of great groups have three or four syllables 
and are made by adding a prefix to the name of the sub- 
order. An example is Haplldalf (Ларі, meaning simple, 
wd for humid, and % from Alfisol). 

Әсвецосіжі Great groups are subdivided into sub- 
groups, one representing the central (буре) segment of 
the group, and the others, called intergrades, which have 
properties of the group und also one or more properties of 
another great group, suborder, or order. Subgroups may 
ulso be made in those instances where soil properies inter- 
grade outside of the range of any other great group, sub- 
order, or order, The names of subgroups are derived by 
placing one or more adjectives before the name of the great 
group. An example is Typic Hapludalf. 
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Камилев ; Families are differentiated within a subgroup 
primarily on the basis of properties important to the 
growth of plants or behavior of soils when used for engi- 
neering, Among the properties considered are texture, 
mineralogy, reaction, soil temperature, permeability, thick- 
ness of horizons, and consistence, The family name consists 
of a series of adjectives preceding the subgroup name. The 
adjectives are the class names of texture, mineralogy, ete. 
that are used as family differentiae. An example is the fine- 
loamy, mixed, mesic family of Туре Hapludalfs, 

Serres; The series consists of a group of soils that 
formed in a particular kind of parent material and 
have genetic horizons that, except for texture of the sur- 
face Тауер, ave similar in differentiating characteristies 
and in arrangement in the soil profile. Among these char- 
пегегіз ез are color, structure, reaction, consistence, and 
mineralogical and chemical composition. 

New soil series must be established, and concepts of some 
established series, especially older ones that have been 
used little in recent years, must be revised in the course of 
the soil survey program across the county. A proposed new 
series has tentative status until review of the series con- 
сері at national, State, and regional levels ої responsi- 
bility for soil elassifieation елің үй ina judgment that the 
new series should be established. The soils are given the 
name of a geographic location near the place where that 
series was first observed and mapped. Examples are the 
Bert rim, Coggon, and Whittier series. These names were 
derived from towns in Linn County. 


Additional Facts About the County 


This section is presented for those who are not familiar 
with Linn County. It describes briefly the history, climate, 
relief and drainage, farming, and transportation, indus 
tries. and markets. 


History 


The area that became Linn County was acquired by the 
United States ns part of the Louisiana Purchase in 1803. 
In 1822 and in 1837 the Linn County area was again pur- 
chased by the United States, this time from the Indians 
who claimed eastern Iowa as their tribal home. The first 
розами іп 1832 included the eastern pet of present Linn 

‘ounty, and the purchase іп 1837 included the balance of 
Linn County. In 1837 William Abbe built a pole cabin 
near Mount Vernon on the banks of a creek and became 
the first. new settler in Linn County. He, and later Robert 
Ellis, sold supplies to army posts west of the Mississippi 
River. Other early settlers were William Earl, Asa Farnes- 
worth, Daniel Hahn, and Judge George Greeve. The county 
was named іп honor of Lewis Field Linn, who served as 
Senator from Missouri from 1823 to 1845. 

In 1529 three county commissioners were elected, which 
established Linn County as а government unit. They chose 
a site, surveyed it, and called it Marion in honor of the 
Revolutionary War General Francis Marion. А court 
house was built by 1843 and remained the county seat until 
a county-wide vote transferred the seat of government to 
Cedar Rapids in 1919. The present. courthouse was built 
on May’s Island in 1924. 
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The first railroad to reach Linn County was іп 1555, 
when the railroad was extended as far west as Lisbon, The 
railroad was extended to Cedar Rapids in 1865, 

Ву 1860 Cedar Rapids had a population of more than 
2,000. Linn County has enjoyed a steady increase in its 
population during the past 60 years. This population in- 
erease has, for the most part, been in and around the in- 
corporated towns and cities of the county, Ти 1970 the 
population of Linn County exceeded 150,000. 


Climate ' 


The climate of Linn County is typically continental, It 
is characterized by frequent and often rapid changes in 
weather throughout the усаг. Summers are warm and 
winters are cold, but prolonged periods of extreme heat or 
intense cold are comparatively rare. Two major storm 
tracts, one from the northeast and the other from the 
southwest, account for most of the pronounced and some- 
times violent changes in weather. The climatic data for 
Cedar Rapids are generally applicable to Linn County, 
and these data are given in tables $ and 9. 

Approximately 75 percent of the annual precipitation, 
averaging 334 inches, falls during the period from April 
throngh September. A trace or more of precipitation falls 
on about 175 days per year. OF this, 0.01 inch or шөге falls 
on more than 100 days. at least 0.10 inch falls on 60 days, 
and 0.50 inch or more falls on 20 days. Most of the heavy 
showers are in spring and in summer during periods of 
maximum tillage, thereby ereating (he potential for maxi- 
mum erosion. A 4-inch rainfall during a 24-hour period 
can be expected once in 1 years, and а 6.5 inch rainfall 
once in 100 years. Showers exhibit considerable variability 
within short distances, 

The average annual snowfall in Linn County is about 
30 inches, or one-tenth of the annual precipitation. There 
is usually a snow cover of an inch or more on 61 days рег 
year. The snowfall season usually begins early in Novem- 
ber, and the first l-inch snowfall is around the end of 
November, Snow falls of 1 inch usually occur no Inter thun 
about April 1. 

During the crop-planting season, soils ideally have little 
moisture in the topsoil, but abundant moisture in the sub- 
soil. Variations from the optimum are relatively frequent. 
Normally, May and June are the wettest months of the 
year. July and August are generally drier, Sometimes 
they are too dry for growing corn, which requires about 
an inch of moisture per week for optimum growth, The 
kind of drought reported in the 1930's and mid-1950's is 
rare, but some drought is likely Tate in July or August, 
when the probability of an inch of rainfall in à week із 
about one in five, 

Temperatures have been as low as ~ 30° F. in January 
1883 to as high as 110° on July 2, 1911. The average hottest 
day in summer is 977, On the average, 22 days per summer 
have а maximum temperature equal to or greater than 90°, 
which is more than is desirable for optimum growth and 
development of corn. Minimum temperatures tend to be 
lower on calm, clear nights in the rural lowlands. 


© 
, 


“Бу рли, J. Wenn, cllmntologist for lawn, National Weather 
Service, 0.4. Department of Commerce, 
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Temperature and precipitation 
[Data from records kept in Cedar Rapids} 


Temperature | Precipitation 

| | One year іп 10 Number Average 

Month Average Average | Average Average | Average will have days with | depth of 

daily daily highest lowest monthly snow of 1 | snow on 

maximum | minimum | maximum | minimum total inch or | days with 

| Less Мете more snow 
| than— than— cover 

ыра = | * os‏ ضضض 

| ер: е МА "Е. Inches Inches Inches Inches 
9 чо 13 40 — 14 1,4 25 па 21 5 
February... 2. M 16 52 — 6 1. | 2. 2 * 17 1 
Muren » 45 25 бо 5 2,3 53 ‚8 10 б 
April... | 61 E 52 24 a2 ЛА 1.2 о) 2 
ШАР А چ ی‎ —̃ — 72 49 SS 44 39 7 2.1 0 0 
RAR м мі a3 44 4.9 хо 2.3 0 0 
July. ST 03 05 51 3.7 6. U 1. 5 0 0 
ӨТТ сы : — Ni | 6 92 47 5.9 7. 9 к 0 0 
Soptember............. 77 53 K9 За 3.7 19.7 m 0 0 
8 65 42 х2 25 2. 8 at «Ф 0 0 
November... .. 47 28 59 10 2.1 42 “7 2 2 
December о. |. т IS аз - 6 1.4 2.6 6 14 3 
Annual. no зо об — 15 33, 4 48. 0 25.9 4 1 


! Less than one-half day. 


TADLE 9,— Probabilities of last freezing temperatures in spring and first in fall 


[Data from Anamosa] 


Dates for given probability and temporaturo 


Probability 
167 F. 
or lower 

Spring: 

1 year in 10 later than... — —-— € April 5 

eee . March 30 

5 years іп 10 later than... Mareh 20 
Fall: 


October 27 


1 year in 10 earlier thun 
November 1 


З years in 10 earlier than 
û years in 10 earlier thun я таа 


Relief and Drainage 


Linn County is drained by two large streams that carry 
drainage water southeastward toward the Mississippi 
River. The Cedar River, the principal stream, and its 
tributaries drain the southwestern three-fourths of the 
county. The northeastern quarter of the county is drained 
by the Wapsipinicon River and its tributaries, 

The relief of the county is characterized by a generally 
subdued land surface, The greutest relief occurs in areas 
adjacent to the Cedar and ا‎ Rivers. Typical 
upland features are the generally flat horizon, low relief, 
and a gently undulating surface, Relief along the rivers 
is generally rough and hilly, and in several localities the 
valley walls are shear cliffs. In some areas, however, the 
rivers have well-developed flood plains that are several 
miles wide, The highest altitude, about 1,010 feet, is in 


November 12 


20° p. 24° F. 23° F. 32° F. 
or lower or lower or lower or lower 

April 17 May 1 May 9 May 14 
April 11 April 26 May 4 May 14 
Mareh 31 April 15 April 24 May 4 
October 17 October 12 September 21 | September 12 
October 22 October 18 September 26 | September 17 
November 2 October 20 October 7 September 27 


the northeastern corner of the county. The lowest altitude, 
about 690 feet, is in the southeastern corner where the 
Cedar River crosses the county boundary. 


Farming 


Although the trend in reeent years has been toward a 
decrease in the number of farms in the county, the size of 
individual farms generally has increased. Livestock farms 
far outnumber all other types, and most of the crops har- 
vested are consumed by livestock on the farms where the 
crops are grown. 

The county had а total of 2,142 farms in 1969, according 
to the State of Iowa Annual Farm Census. In the same 
year, 400,502 acres was in farms and the average size of 
the farms was 187 acres. ‘The percentage of land that was 
operated by the owner was 57.6 percent, and the land that 
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was operated by tenants was 42.4 percent, The percentage 
of owner-operated farms in Linn County is higher than 
the State average, which is 52.5 nt. 

Most of the farm income in Linn County is derived from 
the sale of livestock and livestock produets, According to 
the State of Towa Annual Farm Census, the various kinds 
of livestock raised and sold in 1969 were as follows: 


Livestock Number 
Sows farrowing in fall 19 0. U J U 12,224 
Sows farrowing in spring 190 .. 14, SN 
МИК cows 2 years or older тт ко МА 
Heef cows 9 years or Olde چچ‎ 12, 135 
DAE RL ы K » 
Ноя зиатиебей.............................................................. ин, S41 
Graii fed cattle marketed... ,ت ی ی و ی چ‎ MB RN 
Gruln-fed sheep and lamba шагкега қын 


Turkeys таза... === 


Except for soybeans, most field crops grown in Linn 
County are fed to livestock. Some corn is sold as a cash 
crop, but the amount varies from year to year and depends 
largely on the price of feeder cattle, the market for hogs, 
the cash price for corn, and the quality of the corn crop. 
Although corn is the ровара! grain crop, the acreage in 
soybeans has increased in the last few years, Following is 
the acreage in various erops in Linn County in 1969: 


Crop Acres 
Соки: for all: рәт ЖҰ». rere ao at autera ctii: 135, G8 
Ооо c . 
. Abans 51.425 
ОВА > NE RET tide oen ох, TAT 


Transportation, Industries, and Markets 


Federal, State, and county highways through the area 
provide routes for automobile trafic and for the transpor- 
tation of farm products, U.S, Highway No. 30 crosses the 
county from east to west, and U.S. Highway No. 918 tra- 
verses the southwest corner. U.S. Highway 151 begins at 
Cedar Rapids and extends east. Scheduled airline flights 
serve Cedar Rapids, and bus transportation is available 
for many parts of the county. Railroads or motor freight 
lines serve every trading center in the county, 

Although Linn County is primarily devoted to farming, 
industry has expanded, Cedar Rapids, the largest indus- 
trial center in the county, has a large variety of industries. 
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Glossary 


Alluvium. Soll material, such ая sand, silt, or clay. that has been 
deposited on land by streams, 

Available water capacity (also termed available moisture capac- 
ity). The capacity of solls to hold water available for use by 
most planta. It is commonly defined as the difference between 
the amount of кой water nt Пеја capacity and the amount at 
wilting point, It is commonly expressed as inches of water 
per inch of soil. 

Bench terrace. A shelflike embankment of earth that has а level 
or nearly level top and a steep or nearly vertical downhill face, 
constructed along the contour of sloping land or across the 
slope to control runoff and erosion. The downhill face of the 
bench may be made of rocks or masonry, or И muy be planted 
to vegetation, 

Bottom, first. The normal flood plain of a stream; land along the 
stream subject to overflow. 

Bottom, second. An old alluvial plain, generally flat, that borders 
а stream but ік seldom flooded, 

Clay. As а soil separate, the mineral soil particles tess than 0.002 
millimeter in dinmeter, Ax n soll textural class, soll material 
thut Is 40 percent or more clay, less than 45 percent sand, and 
less than 40 percent silt. 

Concretions, Grains, pellets, or nodules of various sizes, shapes, 
шиї colors consisting of concentrations of compounds, or of кой 
grains cemented together, The composition of some concretions 
is unlike that of the aurrounding soil. Calcium carbonate and 
iron oxide are examples of material commonly found іп con- 
eretlonx, 

Consistence, Soil. The feel of the soll and the ease with which a 
lump can be crushed by the Angers. Terms commonly used to 
describe consistence иго — 
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Loose, —Noneoherent when dry or moist: does not hold together 
іп à mass, 

Friable—When moist, crushes easily under gentle pressure bo- 
tween thumb and forefinger and can be pressed together into 
a lump. 

Firm,—When moist, erushes under moderate pressure between 
thumb and forefinger, but resistance is distinctly noticeable, 

Plaxtie— When wet, readily deformed by moderate pressure but 
can be pressed into a lump: will form a “wire” when rolled 
between thumb and forefinger, 

Stich- Wen wet, adheres to other material, and tends to 
sireteli xomewhat and pull apart, rather than to pull free 
from other material, 

Hard. When dry, moderately resistant to pressure; enn be 
broken with difficulty between thumb and foretinger. 

Sof t.—When dry, breaks into powder or Individual grains under 
very slight pressure 

Cemented. Hard and brittle; little affected ћу тоот 

Field moisture capacity. The moisture content of ú көй, expressed 
us a percentage of the oven-dry weight, after the gravitational, 
or free, water них been allowed to doin awas s the feld mois 
ture content Y ог 3 days after а soaking rain: also called nermal 
field capacity, normal moisture capacity, ог capillary capacity. 

Flood plain, Nearly level land, consisting of stream sediments, 
that borders a stream ond is subject to flooding unless pro- 
toeted nrtifieinlly. 

Fragipan. A loamy, brittle, subsurface horizon that is very low 
in organie-matter content and clay but is rich in silt or very 
Пие sand, The layer is seemingly cemented. When dry, it is 
hard or very hard and has а high bulk density In comparison 
with the horizon or horizons above it, When moist, the fragipan 
tends to rupture suddenly if pressure ік applied, rather than 
to deform slowly, The layer is generally mottled, is slowly or 
very slowly permeable to water, and has few or many bleached 
fracture ow that form polygons, Fragipane are a few inches 
to several feet thick; they generally occur below the B horizon, 
15 to 40 inches below the surface, 

Gleyed soil. A soll іп which wateriogeing and Inek of oxyzen have 
eusal the material in one or more horizons to be neutral gray 
іп color, The term "gleyed" ік applied to soll horizons with 
yellow and gray mottling caused by intermittent waterlogging. 

Horizon, soil. A layer of soll, approximately parallel to the sure 
face, that has distinet characteristics produced by sotl-forming 
processes. These are the major horizons + 

О horizon,—'l'he layer of organie matter on the surface of a 
mineral soil. This layer consists of decaying plant residues, 

А hori*oón —The mineral horizon at the хиттер or Just below an 
© horizon, This horizon ік the one in which living organisms 
are most active and therefore 18 marked by the accumulation 
of humus. The horizon may have lost one or more of soluble 
salts, clay, nnd sesquioxides (Iron and aluminum oxides). 

В horizon —Vhe mineral horizon below an А horizon. The E 
horizon is in part a layer of change from the overlying A te 
the underlying Є horizon. The B horizon also has distinctive 
eharacterisiies cansel (1) һу accumulation of clay, чемупі- 
oxides, humus, or some combination of these; (2) by pris- 
matic or blocky structure; (Л) by redder or stronger colors 
than the A horizon; or (4) by some combination of these, 
Combined А and I! horizons are usually called the sum, or 
true soil. If a soil lacks a B horizon, the A horizon alone is 
the solum. 

С horizon. The weathered rock material immediately beneath 
the solum. In most soils this material is presumed to be like 
that in which the overlying horizons formed. И the 
material is known to be different from that in the solum, a 
Roman numeral precedes the letter С, 

R layer. Consolidated rock beneath the soll, The rock usually 
underlies a C horizon but may be immediately beneath an 
A or И horizon. 

Interfluves. The district between adjacent streams flowing in the 
same direction, 

Leaching, soil. The removal of materials in solution by the 
massage of water through the кой, 

Pedisediment. A sediment that covers a pediment rather thinly, 
A pediment is an erosion surface that lea at the foot of a 
receded slope, is underlain by rocks or sediment of the upland, 
is barren or mantied with alluvium, and displays a longitudinal 
profile, normally concave upward, 
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Permeability. The quality that enables the soil to transmit water 
or sir. Terms used to deseribe permeability are as follows: 
very slow, slow, moderately жале, moderate, moderately rapid, 
rapid, and very rapid, 

pH value. A numerical means for designating acidity and alka- 
linity In solls A pH value of 7.0 indicates precise neutrality ; 
а higher value, alkalinity ; and a lower value, зе их. 

Profile, soil, A vertical section of the soil through all its horizons 

and extending into the parent material, 

Reaction, soil, The degree of acidity or alkalinity of a soil, ех- 
pressed in pit values. A soll that tests to pH 7.0 is precisely 
neutral in reaction becanse it is neither acid nor alkaline. An 
acid, or "sour," кой is one that gives an acid reaction; an 
alkaline soil is one that is alkaline in reaction, In words, the 
degrees of acidity or alkalinity are expressed thus: 


ви pH 
Ixtremely acid... Below L5 Mildly alkaline... 7.4 19 7.8 
Very strongly acid, 4519520 Moderately alkaline. 70 8.1 
Strongly пеш 1.103.5  Strougly alkaline... 521090 
Medium acid... Боб Very strongly mikn- 
Slightly neid . 611065 ин DAE 
Neutral ---.------- 6.6 t0 73 higher 


Sand. Individual rock or mineral fragmenis іп а sell that range 
in diameter from 0.05 to 20 millimeters. Most sand grains 
consist of quartz, but they шау be of any mineral composition. 
The textural class name of any soll that contains 52 percent or 
more sand and пої more than 10 percent elay. 

Silt. Individual mineral particles in a soll that range іп diameter 
from the upper limit of clay (0.002 millimeter) to the lower 
limit of very fine sand (0.05 millimeter). Кой of the silt tex 
tural class ік SO percent or more silt aud less than 12 percent 
сау. 

Site index. A numerical means of expressing the quality of a 
forest site that is based on the height of the dominant stand 
alan arbitrarily chosen age; for example, the average height 
attained by dominant and codominant trees in a fully stoked 
stand at the age of 50 years. 

Soil. A natural, three-dimensional body on the earth'a surface that 
supports plants and that has properties resulting from the 
Integrated effort of climate aud living matter acting on earthy 
parent material, as conditioned by relief over periods of time. 

Solum. The upper part of a soil profile, above the parent material, 
in which the processes of soil formation are active, The solum 
іп mature кой includes the A aud B horizons. Generally, the 
characteristics of the material in these horizons sre unlike 
those of the underlying material, The living roots and other 
plant and animal life characteristic of the soil are largely 
eontined 10 the solum. 

Stone line, A concentration of coarse rock fragments іп solls 
that generally represents an old weathering surface, In 2 cross 
section, the line may be one stone or more thick, The line 
generally overlies material that weathered in place, and it is 
ordinarily overlain by sediment of variable thickness, 

Structure, soil. The arrangement of primary soil particles Into 
compound particles ог clusters that are separated from adjoin- 
ing aggregates and have properties unlike those of an equal 
mass ef unaggregated primary soil particles The principal 
forma of soll structure are—platy (laminated), prismatic (ver- 
tical axis of aggregates longer than horizontal), columnar 
(prisms with rounded tops), blocky (angular or subanzular), 
and granular, Structureless solls are either single grain (each 
grain by itself, as In dune sand) or massive (the particles 
adhering together without any regular cleavage, as in many 
claypans and hardpans). 

Subsoil Technically, the В horizon; roughly, the part of the 
solum below plow depth. 

Substratum. Technically, the part of the soil below the solum, 

Terrace. An embankment, or ridge, constructed across sloping 
solls on the contour ог at a slight angle to the contour, The 
terrace Intercepts surface runoff so that it may soak into the 
вой or How slowly to a prepared outlet without harm, ‘Terraces 
in fields are generally built so they can be farmed, Terraces 
intended mainly for drainage have a deep channel that is maine 
tained in permanent sod. 

Terrace (geological), An old alluvial plain, ordinarily Mat ог 
undulating, bordering a river, lake, Or the sea. Stream terraces 
are frequently called second bottoms, as contrasted to flood 
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plains, and are seldom subject to overflow, Marine terraces Water table. The highest part of the soil or underlying rock ma- 
were d, Пей by the sea and are generally wide. terial that is wholly saturated with water, In some places an 
Texture, soil. The relative proportions of sand, silt, nnd clay upper, or perched, water table шау be separated from n lower 
particles in а mass Of soll. The basic textural classes, in order one by а dry zone. 
of increasing proportion of fine particles, are sand, loamy sand, Well- ed soil A soil or soil material consisting of particles 
sandy loam, loam, silt loam, silt, sandy clay loam, clay loam, that are well distributed over a wide range in size or diameter, 
silty clay loam, sandy clay, silty clay, and clay. The sand, Such a soll normally can be easily Increased іп density and 
loamy sand, and sandy loam classes may be further divided by bearing properties by compaction, Contrasts with poorly graded 
specifying “coarse,” “fine,” or “very fing.“ soil. 


GUIDE TO MAPPING UNITS 


For a full description of a mapping unit, read both the description of the mapping unit and that of the soil series to 
which the mapping unit belongs. Other information is given in tables as follows: 


Acreage and extent, table 1, page 10, Fngineering uses of the solls, tables 4, 5, 
Predicted yields, table 2, page 75. and 6, pages 84 through 155. 
Capability unit Woodland 
Described suitability group 
Map on 

symbol Mapping unit page 
8B Judson silty clay loam, 2 to 5 percent slopes----------- 35 Пе-4 70 4 
118 С010-Біу complex, 2 to 5 porcent в1оро%----------------- 22 111 70 9 
21 Much, ш11оч---<------“-------------.--------------- --- 45 1111 72 10 
41^ Sparta loamy fine sand, 0 to 2 percent slopes----------- 55 Ivs-1 75 2 
418 Sparta loamy fine sand, 2 to 5 percent slopes----------- 56 IVs-1 75 2 
110 Sparta loamy fino sand, 5 to 9 percent slopes -- 56 IVs-1 75 2 
410 Sparta loamy fine sand, 9 to 18 percent slopes---------- 56 VIs-1 7 2 
GSA Chelsea loamy fine sand, 0 to 2 percent slones---------- 17 IVs-1 73 2 
638 Chelsea loamy fine sand, 2 to 5 percent slopes---------- 18 ТУз-1 73 2 
63C Chelsea loamy fine sand, 5 to 9 percent slopes =... 18 IVs-1 73 2 
630 Chelsea loamy finc sand, 9 to 18 percent slopes--------- 18 VIs-1 74 2 
[302 Chelsea loamy _ fine sand, 18 to 30 percent slopes-------- 18 Ү116-1 74 2 
858 Kenyon loam, 2 to 5 percent slopes- - ---- 57 Пе-1 6n 6 
85С Kenyon loum, 5 to 9 percent 8 37 1110-1 71 6 
83C2 Kenyon loam, 5 to 9 percent slopes, moderately eroded--- 37 1110-1 71 6 
8302 — Kenyon loam, 9 to 14 percent spes, moderately eroded-- 37 пте-2 71 6 
84 Clyde silty clay loam--------- ----------------- 20 IIv-1 70 9 
88 Kevin silty clay 10а2л-----------------.-................ 45 1.2 68 7 
1100 Lamont finc sandy loam, 2 to 5 percent slopes----------- 39 1110-3 71 3 
110C — Lamont fine sandy loam, 5 to 9 percent slopes----------- 39 Ifle-3 71 3 
118 Garvin silty clay loum------~--------------------------- 3⁄4 Пи-1 70 p 
119A Muscatine silty clay loam, 1 to 3 percent -здорорезономою 44 1-2 63 7 
Т119А Muscatine silty clay loam, benches, U to 2 percent 

slopes------------------------------------------------ 44 1-2 68 7 
1204 Tama silty clay loam, 0 to 2 percent slopes------------- 58 1-1 68 4 
1208 Tana silty clay loam, 2 to 5 percent slope 58 Пе-1 69 4 
1202 Tama silty clay loam, 5 to 9 percent slopes------------- 58 п1е-1 71 4 
120C2 Tama silty clay loam, 5 to 9 percent slopes, moderately 

егофоф- -=== memme memme a M a a a 59 1119-1 71 4 
ТІ20А Tama silty clay loam, benches, 0 to 2 percent slopes- 59 1-1 68 4 
T1208 Tama silty clay loam, benchos, 2 to 5 percent slopes---- 59 110-1 69 4 
133 Colo silty clay 10йап------------------------------------ 21 IIw-1 70 9 
133+ Colo silt loam, overwash-------------------------------- 21 Ilw-l 70 9 
151 Marshan silty clay loam, moderately deep 42 IIw-1 70 9 
152 Marshan silty clay loam, deep--------------------------- 42 11м-1 70 9 
154F Loamy terrace escarpments, 14 to 30 percent 51оре5------ 41 VIIs-1 74 1 
160 Walford silt loam--------------------------------------- 61 11-2 70 9 
7160 Walford silt loam, Мспсһсӛ<----------------------------- 61 Пи-2 70 9 
1628 Downs silt loam, 2 to 5 percent slopes------------------ 27 пе-1 69 4 
1626 Downs silt loam, 5 to 9 percent slopes------------------ 27 ПІе-1 71 4 
16262 Downs silt loam, 5 to 9 percent slopes, moderately 

сто4с4-----------------.--..-......-..--..-............ 27 IIIe-1 71 4 
1620 Downs silt loam, 9 to 14 percent slopes----------------- 27 TIIe-2 71 4 
162D2 Downs silt loam, 9 to 14 percent slopes, moderately 

етобей4---------------------------------.......--..---.. 28 TIIe-2 71 4 
1638 Fayette silt loam, 2 to 5 percent з1орс3---------------- 29 Пе-1 69 4 
1652 Fayette silt loam, 5 to 9 percent slopes--------------- - 29 1110-1 71 4 
165С2 Fayette silt loam, 5 to 9 percent slopes, 8 

огойдеф-------------------------------------------<---- - 29 111е-1 71 4 
163) Fayette silt loam, 9 to 14 percent slopes-------------- - 29 1110-2 71 4 
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Capability unit Woodland 
Described suitability group 
Map on — 

symbol Mapping unit page Symbol Page Number 
16302 Fayette silt lonm, 9 to 14 percent slopes, moderately 

егоіс4----------------------.-.-...........-.-.-.--.------ 29 ПІс-2 71 4 
10505 Fayette silt loam, 9 to 14 percent slopes, severely 

6 —— —-T—t, ——õ——— с 50 IVe-1 72 4 
1635 Fayette silt loam, 14 to 15 percent slopes------------- 30 Ive-1 72 4 
163E2 Fayette silt loam, 14 to 18 percent slopes, moderately 

стойсей.-----.--.-.................................... 30 1Ve-1 72 1 
16325 Fayette silt loam, 14 to 18 percent slopes, severely 

voruded -- o o o 30 Vie-1 75 1 
163F Fayette silt loam, 18 to 30 percent slope 30 Уіс-і1 25 5 
163F2 Fayette silt loam, 18 ta 30 — slopes, moderately 

oroded--- -<------------------------- 30 VIe-1 73 5 
T1638 Fayette silt loam, ondes, E to 5 percent slopes------ 30 IIe-1 69 4 
165A — Stronghurst silt loam, 0 to 2 percent slopes----------- 58 1-2 68 7 
1718 Bassett loam, 2 to 5 percent зІорсч------------........ 15 Пе-і 69 6 
1710 Bassett loam, 5 to 9 percent slope 14 Піс-1 71 6 
171C2 Bassett loam, 5 10 9 percent slopes, moderately 

етойо4------ — — — — — —— 14 П1е-1 71 6 
17102 Bassett loam, 9 to 14 percent slopes, moderately 

сгойс4----------------------------------------------. 14 Iffe-2 71 6 
171Г2 Dassctt loam, 14 to 18 percent slopes, moderately 

стойсе4------------------............................. 14 IVe-1 72 6 
171F2 Bassett lonm, 18 to 30 percent slopes, moderately 

vorodod - „ 14 Vie-1 73 6 
175^ Dickinson fine sandy loam, 0 to 2 percent slopes------- 22 1115-1 72 5 
1758 Dickinson fine sandy loam, 2 to 5 percent slopes------- 22 HTe-3 71 5 
1750 Dickinson fine sandy loam, 5 to 9 percent slopes------- 23 1110-1 71 5 
175% «Dickinson fine sandy loam, 9 to 14 percent siopes------ 25 IVe-2 73 5 
177^ Saude loam, 0 to 2 percent slopes---------- ------------ 52 115-1 70 5 
1778  Saude loam, 2 to 5 percent slopos --»» 52 110-2 69 5 
1772  Saude loan, 5 to 9 porcent slopos---------------------- 52 llle-5 71 3 
178A Waukee loam, 0 to 2 percent зІорек--------.-.-......... 64 1-1 68 3 
178Е Waukee loam, 2 to 5 percent 41орс5--------------------- 64 Пе-1 69 3 
1844 Klinger silty clay loam, 0 to 2 percent slopes--------- 38 1-2 68 7 
1988 Floyd loam, | to 4 percent 510рс5--------------------- 32 JIw-1 70 7 
2045 Dodgeville silt loam, deep, 2 to 5 percent slopes------ 25 lle-1 69 1 
2012 Dodgeville silt loan, deep, 5 to 9 percent 51орс5------ 25 ПІс-1 71 1 
20702 Whalan loam, moderately deep, 5 to 9 percent slopes, 

moderately его!с«---------------------------------... 66 1110-4 71 5 
212 Kennebec silt —: — 8 36 1-5 69 8 
2138 Rockton loam, deep, 2 to 5 percent slopos-------------- 49 Пе-1 69 5 
2130 Rockton loam, deep, 5 to 9 percent slopes-------------- 50 1110-1 71 5 
2148  Rockton loam, moderately deep, 2 to 5 percent slopes--- 50 Пе-2 69 5 
2146 Rockton loam, moderately deep, 5 to 9 percent slopes- 50 ПІс-4 71 5 
2140 Rockton loam, moderately. deep, 9 to 14 percent «lopes-- 50 IVe-2 73 3 
2202 Nodaway silt loam, 0 to 2 percent slopes--------------- 45 1-5 69 8 
2208  Nodaway silt loam, 2 to 5 percent в1оров--------------- 46 пе-4 70 8 
221 Muck, modcratcly зһа11ок-------------.................. 43 111к-1 72 10 
225 Lawler loam, moderately deep--------------------------- 40 IIs-2 70 7 
226 Lawler loam, deep-------------------------------------- 40 1-2 68 7 
284A Flagler sandy loam, 0 то 2 percent slopes-------------- 31 1118-1 72 2 
2848 Flagler sandy loam, 2 to 5 percent slopes------ -------- 31 ПІс-3 71 2 
284С Flagler sandy loam, 5 to 9 percent slopes-------------- 31 llle-5 71 2 
284C2 Flagler sandy loam, 5 to 9 percent slopes, 

moderately gga rtr Ip aN DE A SSPE TERS 31 I11e-3 71 2 
2855 | Burkhardt sandy loam, 2 to 9 percent slopes----- ------- 17 IVs-1 75 1 
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Capability unit Wood land 
Described suitability group 
Map on --- —a 

symbal Mapping unit page Symbol Page Number 
285D2 Burkhardt sandy loam, 9 to 14 percent slopes, 

moderately стойс4------------------------------------ 17 VIs-1 74 1 
2914 Atterberry silt loam, 0 to 2 percent slopes------------ 12 1-2 68 7 
2918 Atterberry silt loam, 2 to 5 percent И 12 IIe-5 69 7 
T291A Atterberry silt loam, benches, 0 to 2 percent slopes--- 2 1-2 68 7 
2930 — Chelsca- Lamont -Fayerre complex, 5 to 9 percent slopes-- 18 llle-3 71 2 
203С2 Chelsca-Lamont-Fayette complex, 5 to 9 percent slopes, 

moderately етодей.-------.-.-------.--.-------------- 18 ITTe-3 71 2 
2930 Chelsca-Lamont-Fayette complex, 9 to 18 percent slopes- 18 Үіс-1 75 2 
29302 Chelsea-Lamont-Fayette complex, 9 to 18 percent 

slopes, moderately его«с4----- —ͤ— —HA ———-— — — 19 Vie-1 73 2 
293F Chelsea-Lamont-Fayette — 18 to 30 percent 

8 pes «««ͤ«ö?:ũ ꝶ -.- -- 19 упе- 74 2 
2936272 Chelsea-Lamont-Fayette complex, 18 to 30 percent 

slopes, moderately его4ей--------------- ------------- 19 упе-1 74 2 
30207? Coggon loam, 5 to 9 percent slopes, moderately croded-- 2 111е-1 71 6 
515 Loamy alluvial 1ал4------------------------------------ 41 Vw=1 75 $ 
350A Wankegan silt loam, 0 to 2 percent зіорсз-------------- 65 1-1 08 5 
3508 Waukegan silt loam, 2 to 5 percent я1орся-------------- 65 lle-1 69 5 
3500 Waukegan silt loam, 5 to 9 percent slones-------------- 6 111е-1 71 5 
351A Atterberry silt loam, sandy substratum, 0 to 2 percent 

slope 4ͤ4ũ—:i“ mmm mmm ------- 15 I-2 68 7 
ЗУЈА Whittier silt loam, 0 to 2 percent slopes-------------- 67 1-1 68 3 
5528 Whittier silt loam, 2 to 5 percent slopes-------------- 67 Пе-1 69 5 
35202 Whittier silt loam, 5 to 9 percent slopes, moderately 

Dt NE SEERNE ЕТ 67 ITIe-1 71 5 
5558 Tell silt loam, 2 to 5 percent slopes------------------ 60 пе-1 69 5 
555С2 Tell silt loam, 5 to 9 percent slopes, moderately 

GE i CA еннен нннеее ненен 60 TTTe-1 71 5 
364 Матзһ-------------------------------------------------- 41 үтік 1 74 10 
3778 Dinsdale silty clay loam, 2 to 5 percent slopes-------- 24 11е-1 69 4 
377C Dinsdale silty clay loam, 5 to 9 percent slopes-------- 24 1110-1 71 4 
377C2 Dinsdale silty clay loam, 5 to Q percent slopes, 

moderately eroded - -- 24 1110-1 71 4 
5815 Kiinger-Maxfield silty clay loans, 2 to 5 percent 

slopes------ ---<------«----------..--.-.----.--...-- - 38 llw-1 70 9 
382 Maxfield silty clay 1оат------------------------------- 45 11к-1 70 9 
5918 Clyde-Flovd-Schley complex, 1 to 4 percent slopes - 20 IIw-1 70 9 
3938 Sparta loamy fine sand, loam substratum, 2 to 5 

percent slope M 2222 mL 56 IVs-1 73 2 
3935C Sparta loamy fine sand, loam ERE; 5 to 9 

percent lobe “ — — — تک‎ 56 1У5-1 75 2 
398 Tripoli silty clay а 6n Пк-1 70 9 
399A Peadlyn loam, 0 to 2 percent «1оро<-------------------. 48 1-2 68 7 
4078 Schley loam, | to 4 percent з1орс%--------------------- 55 11к-1 70 7 
4088 Olin finc sandy loam, 2 to 5 percent slopes------------ 46 16-2 69 5 
408C Olin fine sandy loan, 5 to 9 percent slopes --- 47 ПІе-1 71 5 
4008 Dickinson fine sandy loam, loam substratum, 2 to 5 

e e dae 23 111е-5 71 5 
4096 Dickinson fine sandy loam, lonm substratum, 5 to 9 

percent slopues----................................... 23 И1е-3 71 3 
4122 Sogn loam, 5 to U percent slopes-- 54 IVs-1 73 1 
412D Sogn loam, 9 to 18 percent slopes---------------------- 55 VIs-1 74 1 
4126 Sogn loam, 18 to 30 percent slopes--------------------- 55 Vils-1 74 1 
26A Aredale loan, 0 to 2 percent slopes-------------------- 11 1-1 68 6 
4268 Aredale loam, 2 to 5 percent slope 11 11е-1 69 6 
426С Атсда]с loam, 5 to 9 percent slopes-------------------- 11 111с-1 т 6 
4788 Fly silt loam, 7 to 5 percent «10ре«-----------.-...... 28 116-4 70 7 
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Capability unit Woodland 
Described suitability group 
Map on 

symbol Mapping unit page 
4422 Dickinson-Sparta-Tama complex, 5 to 9 percent slopes--- 23 2 
442)  Dickinson-Sparta-Tama complex, 9 to 14 percent slopes-- 23 2 
4714 Oran loam, 0 to 2 percent slopes----------------------- 47 7 
4718 Огап loam, 2 to 5 percent slopes----------------------- 47 ? 
4786 Steep rock 1ал4---------------.---..-....-............. 57 1 
484 Lawson «ilf 1оат---------.--.--...-.................... 41 8 
485 Spillville loam------------------------------- --------- 57 8 
5784 Waukee loam, uplands, 0 to 2 percent slopes------------ 64 3 
5788 Waukee loam, uplands, 2 to 5 percent slopes------------ 64 5 
578С Waukee loam, uplands, 5 to 9 percent slope 64 ПІе-1 5 
6630 Seaton silt loam, 9 to 14 percent slope 53 IIIe-2 4 
66302 Seaton silt loam, 9 то 14 percent slopes, moderately 

eroded- - — — ------------------..... 55 11е-2 4 
663E Seaton silt loam, 14 to 18 percent slope 54 IVe-1 4 
663E2 Seaton silt loam, 14 to 18 percent slopes, moderately 

Ga aen in 54 IVe-1 4 
663F Seaton silt loam, 18 to 30 percent slopes------- ------- 54 упе-1 5 
66322 Seaton silt loam, 18 to 30 percent slopes, moderately 

eroded----------------------------------------------- 54 Vile-1 5 
725 Mayfield loam, moderately deep------------------------- 35 115-2 7 
726 Mayfield loam, deck ------ 55 1-2 7 
761A Franklin silt loam, 0 to 2 percent slopes-------------- 33 1.2 7 
7618 Franklin silt loam, 2 to 5 percent slopes - --------- 33 Пе-3 7 
7718 Waubeek silt loam, 2 to 5 percent slopes--------------- 65 Пе-1 4 
77162 Waubeek silt loam, 5 to 9 percent slopes, moderately 

eroded-o «„ 65 птте-1 4 
772 Donnan loam, gray subsoil variant---------------------- 26 IIIw-2 9 
777^  Wapsie loam, 0 to 2 percent 51орез--------------....... 62 11<-1 š 
7778  Wapsie loam, 2 to 5 percent slopes--------------------- 62 3 
778A Sattre loam, 0 to 2 percent slopes--------------------- 51 5 
7788  Sattre loam, 2 to 5 percent slopes--------------------- 51 3 
77802 Sattrc loam, 5 to 9 percent slopes, moderately croded-- 51 š 
7828 Donnan loam, 2 to 5 percent slopes--------------------- 26 7 
78202 Donnan loam, 5 to 9 percent slopes, moderately eroded-- 26 7 
79ЗА Bertrand silt loam, 0 to 2 percent slopes-------------- 16 4 
7938 Bertrand silt loam, 2 to 5 percent slope 16 4 
3098 bert ran sandy loam, 2 to 5 percent slopes-------------- 15 5 
809C Bertram sandy loam, 5 to 9 percent slopes---------- ---- 15 5 
977 Richwood Silt 1а2т--««----------------------........... 49 4 
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SOIL LEGEND 


Symbols comis! of поті or q combination of numbers qnd letters, Ни example, 68 and |026, 
The number designates the kind of sei! о land tyne, A capita! letter, T, preceding the number, 
indicates that the sail occurs on а bench position, A capital letter, A, В, С, О, Е. Р, GO 
following а number indicates the slope. Symbols without a slope letter are those of nearly level 
snila. А final mhar, 7 си 1, т n кушізлі shows that the sai) іш moderately ne severely eroded 
A" e" or the өмі of the symbol indicates an cosiwnthed «all. 


SYMBOL 


- 
ив 
7! 
ша 
ain 
аи 
Аш 
«ЗА 
«чи 
ох. 
630 
AJF 
юн 
чи, 
в“? 
0202 
ы 
ба 
una 
по 
118 
119А 
TFIIA 


1208 
іле 
70 
12072 


T 120^ 
тіле 
11% 
me 
161 
152 
мг 
100 
Tim 
167A 
142 
Цу. 


1620 
15202 


ун 
"ж 
1627 


60 
16202 


INDI 


43E 
ке? 


wey 


teat 
iar? 


пам 
165A 
тв 
ми 


НАМЕ 


абе «ну «йу Нат, 2 te $ percent Зараз 


Û еткені viua 


Со Ево өші», 2 iu 

Mox, vtl lone 

Spara loamy fioc sand, O10 2 percent пере 

parts loamy fine sand, 2 ta 5 perzent slopes 

favet „ line ванні, Ste Y percent (laqa 

Spata boomy line sand, 9%» 10 pertant slopes 

ten боону fine sand, 092 perient slopes 

Си на loamy line sand, 2 to S percent siaper 

Lhelyeq loamy line ом, 5 te 7 percent slopes 

Chelsea loamy fine sand, 9 va 18 percent «ісгез 

Спејси liamy tine uma, IA rs МО percent sepes 

Kenyon lame, 2% З portent (lapan 

Kenyon ізет, Ste 9 жексен slopes 

— (они, $ ты 9 жекені abeam, кафените lo model 

Кебу от, Ñ + 14 рен ез slopes, modergrely eroded 

Сіуде silty 9 ім” 

Nevin жу chew Tham 

Lawa line handy із Pio % рент «інге 

(е-е ime condy із, % ts ® percent «іре 

Comte Њу зілу lem 

Metine ніне claw імен, Í| ry J percent ales 

Мугу йй m кін clare aam benches Ото 2 percem 
IL 

Тата silty clay loam Oto 2 partent «ілге 

lawa sity «lay bean, J ta 5 percent рез 

Tame вік «log loom, 5 ta З percent slopes 

Tams wilt ahay імен Ste © нее оре, 
modwerutmig eroded 

Tama silty clay toam, benches, Сто 2 percent slopes 

Tamo silty clay һыны beeches, 2 to № мемен apes 

Í ім аа Ну «leap істе 

Cale «4M umm, тема 

Макум кізу січні ісе, moderately deep 

Mos wha sili x мат hm ети 

(сту terrace escorpments, 14 «o 20 percent slopes 

Мао «9 loam 

Wallac «UE loam, 9277 

Downe Hiit ізет, 2 ^e У percent кісен 

бете өзі» nam, $ + O percent slope 

Downe silt loom, Ste 9 percent slopes, moderately 
4 

Down wilt loam, 9 бо 14 percent alopes 

Dama sill nam, Tim 14 peent «Буи, тенінемеї у 
recte 

Fayette silt leew, 219 5 portent раз 

Fayette silt loan, Sto 9 percent slopes 

Fayette silt loan Ste 9 percent slopes, moderately 
erated 

Payette silt foam, # te 14 percent slopes 

Fayette silt loam, 9% 14 percent singes, moderately 
С] 

Ноу и ailt buen, Что ІМ percent slapen, severely 
eroded 

Fayette silt ізет, 141 18 percent зіне» 

Гәтене sili са» 14 ts 10 ек өм sluges, ннен еу 
etidm d 

Payette silt tonem, TÀ vo ТА percent clipes, severely 
LL 

Корее silt lam, THE te JU percent slopes 

Fayette silt ioum, 18 wı Ж) percent slopes, moderately 
erudel 

Papere siit loom, benches, 2 te 5 percaev slopes 

Зони и ми loam, Ota 2 percent slopes 

Bassett lnm, 2 ta 5 neecent alunos 

Меккені істе, 5%» 9 percent "рат 


Haesen loom, 5 то Я parrene sinpas, moderately eroded 

Ваще" loom, 9% 14 percent оре, moderately eroded 

Basset loam, 14% 18 percent slopes, moderately 
erated 

беззе" loom, 18 ro 00 percent slopes, modergiely 
34 

Uiekinsen tine sandy inam, Q tn 2 percent sinpas 

Dickinson fine candy loam, 2 te $ percent slopes 

Dub fine candy inam, Ste 9 реттен» slopes 

Dichinsaa fine sandy loom, 9 че 14 percent alopos 

Saude loom, 0 10 2 percent! slopes 

Saude loom, 2 10 З percent slopes 

Sana lanm, Sto 9 percent siepe 

Макон loom, О to 2 percant вјеран 

Waukee leom, 2 * 5 percent slopes 

Klinger silty clay loom, Ore 2 percent alopes 

Floyd loom, 1 зо d perçem slopes 

Qodoeville silt loam, deep, 2 % 3 percent slopes 

Oodoewille 1117 loam, deep. 5 10 9 oercem sioces 

Шыман Loam, желімі, deep № to F percent slices, 
moderarely eroded 

көзе sih log 

Памет lows, беер, 2 то $ percer? slopes 

Rux hoor loom, Мита. 5 to 7 әке эке» 

Rockton loom, modergtw!y deep, 2 10 5 percent slopes 

Rockton loom, moderately deep, Stn 9 percent slopes 

Моћна loom, moderately deep, Yta 18 percent elopes 

Nodeway sil loam, Ото 2 percent slopes 

Hodaway silt loam, 2 to 5 percent slopes 

Meck, moderately shallow 

Lawler loom moderately deep 

Louies inom, deep 

Рейн candy loon, Ore 2 percent slopes 

Flagler sandy loom, 2 te У percent alpes 

Flagler sondy loam, 51797 percent slopes 

Гіочієі sandy lows, 5 te 9? percent slopes, muderutely 
eroded 

Burkhardt sandy team, 7 te 9 percent slopes 

нола” sandy loom, Что 14 percent slopes, оен Гу 
ode 

Атену silt ее, Ü to 2 percent slopes 

Arterbetry silt loom, 2 +e 5 percent slopes 

Artetberry silt ет, bebes, 019 2 percent slopes 

Скеіъео- отом Раутне comolex. 5 to 9 percent море» 

Chelsea, тоем Разве complies, 510 9 percent slopes. 
LII 

Сме аве Lamont Fayette complex, V te TM percent ср 

Chelsea-Lomont-Fayette complex, 9 te 18 percent shapes, 
moderately eroded 

Chelseo-Lamont-Fayerte compiles, 18 10 30 percent slopes 

ChelseosLaomont.F'ayette complex, 18 то 20 percent slopes, 
moderately eroded 

Coggon loam, 5 10 9 percent slopes, moderately ended 

Loamy а ено! land 

Waukegan silt loom, Оте 2 percent slopes 

Weokegan silt loam, 27% 5 percent slopes 

Мића silt loom, 5 tu 9 percent sloges 

Alterberry silt loom, sandy инат, Ü vo 2 реті тн”, 
stoper 

тыныға loom, Oto 2 percent оран 

Whittier allt team, d te З percent slopes 

Whittier silt loam, Sto 9 percent slopes, moderately 
есейе 

Tell si loam, 219 5 реке slopes 

Tall silt foam. Sto 9 percent slopes. moderately eroded 

Meet h 


Umadale «у Пит anmi 7 te 5 percent \lapes 

Dinsdale silty clay loom, Зло Я perrent slopes 

Dinsdale silty clay loom, 5 te O parcet корее, 
moderately eroded 

Кики Моа ве в silty clay boues, 2 5 percent alpes 

Можем «iiy choy loom 

Сіубе-Ғілуб-5стіту complies, | te 4 percent slopes 

Sparta Меште fine eared, loam «данған 2 te * 
perane sloper 

Sparta leony fine тихі, кән манна мм, Š те 9 
percent slope 

Терон silty clay loam 

Venen т», Ü to 7 percent sinpes 

Schley loam, | te 4 percent оран 

Olin Нов sandy loon, 2%» З percent shapes 

Обе бре жому loam, 61) 9 рекет slopes 

Dickinson fine card) lum, lowe walau, Jey 5 
percent sleces 
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